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Geometiry, are many ingenious and useful improvements. I sincerely 
wish that the industry and talents of tlie author may fmd amf>le reward, 
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Dsxa Si a, 

1 U.We examined the Coi.uHatAsAniTiiMBTiciiH. with as 
imich attention as 1 have betii able, and am nell satisGed that it contiiina 
a gresler virieiy of important matter than any work of the kind with 
I Wbich 1 Ivavu lieeii acquainted i and hnve no d<>ubl hut liiat it will be 
found bighly interesting and useful tu instructoi-a and to profieienli in 
Arithmetii:, aid tlwl it tfill reflect honor on the author, and our country. 

, I am sii', vfiiJctifully yoiii'S, JOSErH DANA. 

Kewbur)pDrt, Feb. 2, 18U. 
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JPREFACE. 



AS perfection In any art or science can never be attained, there is 
always room for improvement. And hotwithntandinp^ the vahtable im- 
provements, which have been recently made in the science of Arithme- 
tic, the. author of this treatise, afrer careful examination of the most 
celebrated publications of the kind, was thorouf^^hly convinced that ilie 
prog^refision mip^ht still advance with increasing light and utility ; which 
is the only apology he has to offer for this humble attempt to promote 
ttie more general knowledge of so useful a science. 

Some may suppose, taking into, consideration the diverse charac- 
ters employed .ind the numerous treatises written, tliat the subject is 
now exhausted, and inaccessible to iiirtiior improvement ; but numbers 
are the only perfect instruments we can handle, and the only means of 
ascertaining the true effect of any given cause, and until this can be 
done in the best possible manner, and no diiTicuUy or obscurity attend 
any arithmetical operation, inr.provemcnt awaits the science. 

Resting assui*ed that but few v/ill doubt the possibility or necessity 
of improvement in every art and science, and that no amendment, how- 
evf;r small it may appear, can, in a land which lias hitlierto been so high- 
ly favorable to growing science, be ungratefully viewed, shall with diili- 
dence proceed to point out some particulars, to which it h\s been the ge- 
neral aim of the author to conform, and wherein it appears improvements 
have bcf^n, and may continue to be made ; of whici), if there be none 
found in this, it is confessed to be, not for want of pains taken, or con- 
clition of the science to receive. 

There are two capacities which arithmetic has particularly to ad- 
dress, in point of utility ; the first, is the youth, just beginning to coimt. 
Whose abilities are insiiiTicient I'llly to comprehend a rule, (from whicli 
in a short time he might receive singular ad\'antag"es,) atui whose'; pro- 
gress can be promoted only by his insinsctor and b> cxauiplci wrougl.t 
out, or the dittorent parts of the operation placeil in a conspicuoiu iuan. 
ner. The socond, i:* a joerson who has nude some prolicicncy in the 
study, and would inquire into the vurious parts ofi^flte operation, ixn\Ay 
it in practice, or revicv/ any part of his acquirementAvithout un instruc- 
ibr ; all which he will beat perform by an ;i;jI rvde, and stUl receive 
benefit, or at least no inconvenience fi'om cxam;>lcs wrought out in the 
most simple manner. The former needs a variety of subjects, from 
wiiicli he may ch«ose, and the latter, the s:ime, to rouse his attention, 
and sti'iiulate him to ;ip,nilc;ttl')n ; botli of whom equally feel tU^j many 
disadvantages of a j^real variety of examples proposed, to th ? exclu- 
sion of more necessary rules ; since iVvtj \ug\\«iV ^^v.a.v.Ocv't^ vA ^"iiOcv^c- 
msktics, are but an ap/)iication of arithmetvc, sluvX t«kCi\\ %v\c»;*^^^^J» "^'-^^ 
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PREFACE, 

, iini.1 a great vsriely by proportionally nUcrlng the gi 
answer. A perJiJii incapable of diiiiif- tiiis, or of proposing (^uea- 
tions for liimatir, is equuUy incapable of receiving benefit from tbuse 
proposed anU not performed. 

Perspicuity and conclienen, being the only qualities which reniler 
rorh of this nuture useful, have been the peculiar cure of the nnthor, 
•ndauch acomWnaiionof both has been choBio as appeared niiial et^n- 
dueive to llie UiEtrnctlon of the iliH'crent capaeitiss Qf ,);outh : by j-iv. 
ing ejpllcit TuU'B and clifinUions, few axtd entci'laljung examplea i as it 
h presumed tUit books desie;ned for Instructioii, and to fie useful, can. 
nut be too plain if oot too rohiniinoua, nor too Ijtlef if not too obscure t 
lience fiirmality uhd logical preciiiiun has been sacriSced to convenience 
and utility i the whole being' io designed a« to leave that necsssaiy 
mom for exercise of the scliolsi-'a genius, somcihinK inviting belbre 
him fcircDnqueat ; lest from the bare perform wice of nu me raus unmeao- 
'a\g and tedious operational he might airik Into abialuxe despondetio)^ 
and aoiuire but an "'' "■"' ■...^. t._.. .i._- 
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neinnry, that constitutes tlic mutbemnlician, tuiCakniiKl' 
edge ihttin fi'om the due observinoe "f rules, and consideration of thei* 
ate Md propriety, combined with that jiidgment which this science is' 
calculated to improve, rather ihiin enlarge the memory- For aakeof 
Tin lily inn;^ iiperalionf have been nmittcd, and the given and required 
'. 'lie esscnliil parts of the example, sigiii, &.c. srruiiKed 
'T to the ride. Alao, to (he arithmetical aigna there 
. <Mitiana made, to reoder^tliem more plain aad detinitc* 
i''i:n repetition of long- words. The numlter ofdifiVrent 
li figures may'heiidiantag-eoualy used Ln tli^ir yipbc*, 
'lisiness, is endless i and Vi explain more of thi ' 
Jead tile student into a useful knoaledge of tliesc 
lude of examples while i^e is acquainted with but 
ji^' inore time and expense thuii the acquirement 
«iic», i'l L-i iiiiiai-ison witll others. 

Ills naleipeeted Lliat tlic conienl.t of this trruise ■fill be.IulH 

com i>reb ended by the same aOght ai^'ikatiun uith uhich TcmpU^ 

I'liiiltr. or .-. trlr!lii^^Mii>i-ifiili,ltn,™I. .:;;,: of ('.e iiinple ride., msiy M 

' ' ■' ilie urilhmetitnl knuw^ 

TliougU perhaps -it 

.iL as thoMatjiite « 
..r treatise cflhckiw 

', insoparafile Bm 

,.> >t may cimluin ,t 
...^11 ft'iiicl. has been ' 
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PREFACE. r 

a systematic arrangement, such as would brin^ every subject into iti 
proper channel, was designed ; and the whole system of mathemat- 
ics being but an application of the four simple rules of arithmetic, sev- 
eral subjects are introduced under those rules and the rule of three, 
which are by others treated of in a different manner ; and such sub- 
jects as require an absolute combination of rules are introduced after 
those performed by a single rule, and each preceding or succeedinp^ 
another, as it is supposed to be more or less useful. And with a view 
to facilitate the acquirement of arithmetic, and to bring more fully in- 
to use the most important subject it contains, (without violation of rule 
or system,) both integers and decimals, because they diii'er only in 
value, increase and decrease in the same ratib, &c. have been consid- 
ered as belonging to the same rule. The contractions and application 
of rules Were not designed for the strict attention of young schol- 
ars ; but as they may be of utility to those who have acquired an ade- 
quate knowledge of the principle rules, it was thougfit expedient to in- 
sert Uiem. Under numeration the tables of weight, measure, &c. with 
a variety of useful proportions, are introduced that the scholar might 
more easily become acquainted with them as they often occur througli- 
out the work : under this head there are also several tabljs for 
finding the contents of divers kinds of figures, the s]»ecitic gravity of 
substances, &c. which would no where else so conveniently occtu*, with 
regard to utility* And under application of the simple rules is given 
a r\de for easily extracting the roots of all powers, in lieu of that com- 
plicated extraction which baa hiiherto exacted so much time and labor. 
It is not expected that this rule will be very easily learned by a young 
scholar without an instructor. Proportion through the following treatise 
is supposed to be simple and direct, and a sUiiiclent number of questions 
stated therein, which are. usually termed inverse ai.d coiTipound, per- 
haps to render it satisfactory to the i.iquirer, that there can be no con- 
venience experienced, but many 'disadvantages, from dividing propor- 
tion into so many different kittds as are by some ihoiigiit necessar; , and 
which only serve as so many needless embarrassments to the learner*.*. 
Proportion is of such a nature that it cunnot literally admit of a com- 
pound, (for, though the terms may be composed of several i>arts, it is an 
impropoilion until it be rendered simple ;) neither will it admit of 
being inverse, between a series of numbers, comnared with another bc- 
- tween which the proportion is direct ; for, all the parts of any c^use 
making the whole, must bear sucli proportion to its whole eft'ect, as all 
the parts of another similar cause docs to its whole efi'ect, (or all its 
pai'U. conjunctly,) in every case. Duodecimals and all numbers whose 
division is not decimal, are in ilie foil* wing supposed to belonj^ to the 
four compound rules, aiul under division a new method of dividing duo- 
decimals, &c. is jL^iven. T!ic knowledge onVactions, (so usetid wliile our 
present system or weights, measures, ik-c. contiime.) Aud that of the 
imiispensable science of geometry being previously iniuated in ivery 
convenient place, it w**s not deenie-1 necessary to coniimie them to a 
great length as separate subjects ; the design, of dvs^tV'oW'^V.Vx^'Sv^' ^\jJ«ci- 

■jec»s as above /rjc/iiio/ied, is that persous y^^^^^*^^'^^^^ ^''^^^'■"^'^ ^^^*'~ 
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tion, pr(>;;reE9'ion, evslulion, !tc. are EiiibjecU of irliich & comiilfte 
veBtigaiion, sucli *i wnuld Bufliciuiitly eiucidiile all tlieir intrlcucies, 
the parceptJon of sn ordinsry capMiiy, wniUil reijuire ilie work ol' vo" 
lumesj but From what I> given, a sutficient knon'leilge, .is it respEcii 
Btility, may be actju'trej. Rxch«nge, iviili diftarcnt parts of the w;>rlda 
i> very etaentittl to-tlij mcrabuiit and Irnvcllei' ; lial under Uiis head nu> 
. thinf^ move lecmi neccsitry, thnii ilia, simple vnliic of cuiTcnciei, 
1tMi;^i». !«■ or the proportions betweuii iliese and tliose tu which lliey 
«re lo lit: reduced and a few examples; but since no two, of the beat 
miiliors can be found to agree an this sulijcct, it, is vei'y ditKciili to 
clioosn, anil fruin Ibe present instability of foreign miWHeB, it is iiitpos- 
aible cn ilelermine the true par of exchange, witli alt countries ) there- 
fare a tvitt is given for ascertalninfir the value of sik rc^al coins. Of of 
giilJ and silwr, from their specific gravity. Tba touch on sulyecla fur. 
t:I|;n to arithmttic, may, in many ina lance $, be Ibund useful, io cnmi 
business. »i wgll as to ln»pire the iniliwlrious youth with a relish. ,_ 
Rmlier rcat-at'Cliea Into the higher brandies of msthemMics. Wliee'ltl 
rtdftin-tltis ii'e^ae,oii any materiSI point, esse nUiiIly deviates fi '' 
tbitt used by others, the cnmmtin method ia sbo inserted! that 
teliioUr uay be able to choose from the Immediate cuiitrnst i as it isue- 
• aJgiiifd not to obscure iny lieht, lierelotiire llirownon tlic subject, nor 
leave any tiling untnuchfd.Wlitchlias been prvviouily hftndtcd, necess^ 
Tylo beii'itiecii in »i-ifliirit'tic. Yet It muateipcrlence many bicoiiveu- 
itncLM sni! I'-c-A prejn(liocB,oii account ofiti wide, but supposed nccejaa- 
I >:L)ni niliei'i; as all ranltiuf society huve ihclr Aversion*, 
i>i;cotiwrilieB I anilasilis impnsBibteio unbiasibvniinds 
'i ive been aocnstnioid to repose impboit confidence in 
I f.f Uioi.e li'oin whom Lbey received their eleoiiytlarj' 




t/ec/malj f.ltee and 

~'-<ar»HoiB loK Ji 
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s of nil magnlluilea or quantiiies be determined by ■ ine*sU^^| 
of length, wbnge division correspondB witli thai 01' I lie oin. in whioH 
the value of tbe quuitilies jiroduced by a regular Invutution uf i1h9 
length, is eiten, and sll rat'.OB, between wliich lucre is any connevooi^ 
becorrupsniJenti we sliall be perpetually embartMseil Willi innuma^S 
able tedious reductions and intricate prnportiuni. For this ratio. oaMa 
can be compared with the dacimali to whicb are adapted, the ebnra^H 
ters bv which'we compute, all nambera Irom unity upward, and dH 
American coin, which is (with others similarly divided) the beat in tUH 
Ifortd ; and whieli haa, in our best Amerioau productions, been *<^l 
inuub neglected, while (lie deVoted labor of thousands liaa been ^^SM 
■lowedon (hat. which is.' oiily-by pride aad prepuMeailon vitlih^u 
tfom obHiion i und which will, with all other*, nnd. the hundreds ufdifig 
leniit and ill diiided weigbti and ineaaurea, be lost in tht^ agifrBnJi njj g 
ment of one complete standard uf decimal coin, weight siianKasnrttM 
Which n'ill lessen tii'c labor of acquirement in this science mure thtBM 
any other improvement it bas ever i^ceived ; the method of placini; '^^9 
decimal point beinj; the only knowledfcnecevsory.separ^ IVom 4lM 
uf perfarmingopei-aliuoB In whole numbers. ^M 

A system as above mentioned of decimul division of qua ntily, wM^H 
was calculated to i;xiilsin tlie varinui c>[>eraUana cf decim^U, to ■ha^| 
ike propriety of corresponding diviiiinns, &e. a skcicli of ■rithmcttd^H 
trigonometry, a demonsiratioO uf rules, and a few othsr subjects, b*^H 
been omitted, as the size of the volume already exceeds wuat WM 9^M 
signed, and as the task of publishlnp' baa been unexpecledly lenaH 
and tedioiLs, from the ditticutty of correcting a work of this kind, ^^H 
■s the copy was better calculated for an oetavo p»ge, and theTei^^| 
contpriaea more than usual in the same space ; which may by aoiiiC>^^| 
thought an error, if so, it is hoped it u ill be a proSiublc one, and QmH 
tbe size, prioe oi contents of tbe volume will not be diasalisbclory I^M 
its purcbaaers, ■ , J 

Frbm a convictinn of tbe inadequate knowledge onlained in mi ■ 
preienl systems of arithmetic, andof the many disadvantages eaperlen- 



lance. And liowfarit may bedeservlng of tlintpstronage and eiiBout- 
agement to which it is so liberally i-ecninmended by those gentlemen 
wtio have lionored It u-iih t'.ielr numes, for^t'hich the hi|;hrst express 
alousof gratitude are tendered, and what part, it may conlun.of that 
I ineKt, which with unremitud diligence tins been soughti ia lefi h» 
**■-■ — idid detislon of a liberal and impartial public. 
Utvei'Lill, Feb- IBII. 
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Use and Explanation of Characters. 

THE charafters or fign* ufed, for fake of brevity, in the 
following treatife, and thofe ufed by others, fignify the latne 
that the phrafes or words do which are here annexed to theoi. 

Ocipher; i one ; 2twoj 3 three ; 4 four; 5 five; 6 fix ; 

7 feven ; 8 eight ; 9 nine ; 

Signi§ lignifications^ explanations* 

= is equal to, or make; as, 1 8 = 100 cents, i.e. 1 S is e« 

qual to lOOiCents. 
-}- added to^ or add; as, 5 -f 5 = 10, i.e. 5 added to 5 is 

equal to To. 
— or --— fuhtraBedfrQm^r take; as, 3 —5 = 2, i.e. 3 fubtratled 

from 5=2. from 5 — 3=2, 
X w X multiplUdBy, or times ; as, 3 x 2, or 2 x 3 =0, ie. 3 times 

2 or 3 multiplied by 2= 6. 
~ divided iy; as,6_s. 2»=:5, i.e. 6diviaefl by 2 

=3. 2 ^^ 'I'ssssj.T or r. 
I or 2)6( divi/iott ; as, f =6 : 2. 2;d(3. |=2 -r4 

= ,5. 
: :: : or : :: t geometrical proportion ; as, 2 • -t :: 3 : 6, i.e^ as 2 is to 4 

ib is 3 to 6. 
..::.. arithmetical proportion ; as, 2..4::3..5, ie. 2 is to 4 as 3 to 

5 arithmetically. 
4* or 'C Square (of^) required; as, 4 ' = (4 x 4=) 16. ' 2*c=4, 

_ 8^=8x8. 

2»or i^ cube ( of 2) required i as,25=(2x2x2=)8.T;-= 64. 

3=3x3x3cr27. 
i*ot2l^ any powerfof2 J required; as, 2 =2 x 2, 2' =2 x 2 x 2, or 

2^=2 x2 x2x 2, &c. 

^t^^9^^0T'^fquareroot(of^)requrred;ZSy 4=2. ^^ 9 

'=*3. "Tgri*^. *25=5. 

'8, y^i orlijj r«^^ fw^ (tf^) required ; as, ^ =^, ^ <^ ^=. «I . 

■% ySor ^%af^ root ( iff %) reqiArtd : ^s> '^> oT'"^>^t*''^>^^ 
B 



GEOMfrTRICAL DEFINITIONS. 

The tuimber witU tlie fign or figure prefixed is accouqj 
die eKprellion of the root or power required, and i 
lent tlicreio. 

* The charaifler prefixed to the number is called thtf r. 
S£n atiii ihe figure tKe index. 

A raat is the HrH term and ratio of a geomttrlcal proenff 
Jjpn, irs produfls are powers or terms. 

.j ..' vinculum, or co'mexkn of the numbers pver which it it 
drawn ; as sTi ~ \=^, i.e. the difference between 5 and 2 
added 10 1 =s4. 5j-£Z~, =a, i.e. the Turn of 2 and i fublriift- 
ed(roio5=2. 5=T3C * = 16, 8i-2T4=l- 

=y equality. — or ditto. 

A aiilWer.orrefult. -t-(/aJded. 




■fnaJdiliof 

—g lubtrafUng. 

—r remsiinder. 

X</ multiplied. 

X*" multiplier. 
~t divide. 
.^n divifion. 



/ Tubtraft. 

—n ^u.^t^al!tion. 

~ng remaining. 
X^ multiplying. 
X'li' multiplicand, 
-r J divided, 
-f- r divifor. 




(^ quotient. 

When the above figns are to reprefent the plural numbei 
I is Gommonlf added i as, As for anfwers, srj-, &c. 

Geometrical Definitions. 

Cenleiits, is the ijuanticy of matter, fubftance, weight, Of 
what is comprifed within Cdes, lines or points. 

Si'lif are the edges or lines of a furface, or fares of a folld. 

Mam area, length, brfadlh, i*fc. is the area, length, (S.C r^ 

duced to a medium, or fuch as the figure will bear from end 

to end or from fide to fide, without enlarging or depreciating 

its lize. 

A pomt IS a fmall mark or end, without dimenfions ; as ■ 

fiimrn/iaruire tlie limits of the contents,&caUed lines ;Or~l 

A /in^ is the dillante between two paints, and has len,^tb 

onlf 1 a right rifle is the (horteft diftance between two points, 

'a/M/ffHs are rfg^t lines e<jnaUy d\&%nt (tiKtv twji oltvtr. 
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GtOMH'l'UlUAL ULH!JflHUN5. IS 

A mrveJ or archtd lim U a line ben Jing between two points M 
''"' """^ fo if cominued will enclwl'e a circular pUn« j q -1 

A piant Brjiirjate of any kind has tivo dimenlioiw, longtH 
wVich is ua gre.iteA inenn exTenlloii, anil breadth ils leaftjjj 
coOtent^ iscalleditr-^d I O □ a^//ii«ia a flai or level figmH 
and A t'urrice is the ouilicle of -any thing. ■ 

hpguTc is the fhape or image of any thing, antl is coolidfl 
ed either as a lurface or Tolid. « 

A fetid er bedj has three <litnanfinns, length, breadth adj 
tlucknefs, its contents is called filidky \ -^ CS> *ij 

A eh-ch is a round figure, whole ^v .-iimfirir.ce ^ 
or prr'l'hifry, which is the ctirve lint or Iiounda- 
ry, is confidered a; being divided into 'MO de- 
grees or equal parts, ench of thefe into 60 min- 
utes, &c. 60 degrees is the diftancc fromihe ! ^^y^^B 

tmtrect middle to the periphery, and is called ' . ' \ < , S^| 
the ''1'^"/ or feinidiamcter -, as o t, double tlus ^X l.'3^| 

is the diiimttei' \ ns, a h. x"-^ '^^| 

Aa ^fch or arc is any part of the circumference o^i&t^fif^k 
<as, al'u or ad. 'S 

A e^rd is a right line drawn from one end of an at^h to A|H 
other } as, a i. T^M 

A j'lf is half the chord of an arch ; as, ^ j& is the fineJ^I 
iheanch^f. ^H 

A vtrftdftne is that part of the radius which ia contained l)^| 
tween the fine and circumference 1 as, ^A. J^H 

A fdOf'-n/ is a right line raifed perpendicularly on one on(^^| 
th« diameter, and b terminate<l by a line drawn from the q^^| 
Ire through the other end of the arch, which is c;jlled, ^^| 

Kficant ; as bk is the tangent and clc the fecani of the arch wH 

The Mmpltmftit of an arch is what it wants of 90 degrees ^^| 
i of a circle •, as, dg is the coinplemert of the arch hg. ~^| 

The fupfi/fmrnl of an arch is what the arch wants of Ifltfl 
degrees or i of a circle j as aJg is ihe fupplemant of the arch^^H 

The fine, tjngent or fecant of the complement of an afesH 
i called the ciiJcne ca-tangmr or ofrcant of the arch i as, /§" 
S co-(lne. dt the ca-tangeitt and ce the co-j^mnt ot "iv^ 

1 g^ or xhey are flic fine, tangent anA l.'eca^\ u^ 0:v<i "k*^ H- 

' *. /a^ga-w/oi* fecant of an arcHis a\fo \Veft.ft ^t^^^ " 

a/'i'/c containing the Um.e t 




An angle is a corner, formed by the meeting of two lines ; 
and if one of thofe lines fall direflly on tbe other they form a 
.right angif equal to 90 degree* or J of a circle, on each fide 
of the line fo falling, this line is called a ^f rp<'«JiVr//<ir ; |_ 
M) *ngie lefs than SO degrees is called an ai:ule angle; X a 
larger is ailiife ,- _/ and both are oblique. 

A triangle is a figure having three fiJes and angles, the 
vhole contains 180 degrees j ^ A 

A right triangle has one right angle and two acute angiej, 
the longcft fide is called the hypothenufe, the next or bottom 
line the bufe, and t!ie other the perpendicular ; [v^ /] 

An ojiliijut triangle has three obliiiue angles, the longeft or 
bottom line ia commonly called the bale and the ihoneft line 
thai will reach from the oppnfit angle to li.e bale is called 
the perpendicular ; ^aciiletrianglt ; ^ aiiiifc triangle. 

X Jtini-ciff.ie is hai of a whole circle j O o 

Aftclty is a part of a circle included betyi-een an arch line 
»nd two radii -, /^ Q 

A ^tiadraist is J of a circle ; Q = the fine of 90° 

h.j*g'Tt'>'t is a part of a circle included between an arch 
'^nJ t, chord line or line cutting ftie circle into 2 unet^ual 
e"^* ^ ■-) 
■ A rvwwfir tihgin is a figure having equal fides and an- 

JesiO O ■ * 

A fquart luis four equal fides and right angles, and contains 

360 tlegreeJ equal to a circle -, alio a number niiiliiplied into 

or by itfelf produces the fquare af that number, being the 

coiik-nts of the fqUare ; |_i 

A (■«*■■ hss fix fiiuaro fides, and is a folid regular body; 

kITo a n-imber multiplied by it$ f»jiiarL- producas the cube ^ 

Uiat Dumber, basing the cuhe's contenis j q# 

Extract from the PernMnent Law of Numbert 

It is Decreed and R.itiiied by the na'ure of Figures, 

Thai tUeir .•^;.i/ji*7'n/«*Jh-.ill bedeiermintdby lhe;>/.i,f th< , 

ocetipy, and their fofitive vaiue by i heirJlMpr and liibll.mce or 

t:ipjiffjr ivpreJbuted ; viz. thai a figure, in thcfiril place call- 

' ■. iftjW fi.ipp i(*pofiii«e Gmple v.ilwe, iCKotiw^ vo "«*- 

&c. Slid in liie Tecond place ca\k4 i*"* 'tfv » Veo. 



j^ 



ratio, ten times as miich a; if it were in the Grfi ; but 
Che place calJed Imtbt, ans renctl pan -u. much u in the I 
&c. (lb 35,5 S. (U, c. lb. yU.) titereUtivoviilucbcinija 
berof tens, units anJtenili^i the IbApeofeAch 5 and lubtb 
reprefented S ; the poluiBe value tUarefore, is five ti 
tmiis and live tetdtis g, or fifty tive b nnd five tatihs, ] 

TliM thefuin, of numbers aJiitd, (hail be ct|Ual in valui 
■1! 'its_ parts, aiid occuiiy the pl;ices of the numbers of wbi 
» ftntiied together with their n.itural increafe ; {as 
r= 17 1 i htre the fiitn has the pbcet of 8l & !M) viz. ' 
&tem & the increjfc 1, being one jilatc^ is .-multosl&a 
That the remainder at ihj'.rence.c-i naxaberijukraaexft fliaj 
fufllcieni to increafe the lefs number lo the grcater,and o 
(he places of the numlier fiiMrjiEli-d, or of that from wUi 
fataken, eiKejHing dte decrejie i {as, 14 — 8 ;z= 6l 1 
bas the (ibce of S, units belonging to boili, it alfo Ims thepi 
of 4 but not of I , fo the dccreal'e is one place, 8 -^- G ;^ ' 

That the firaiiuef, of numbers miiltipi'rd, be as many t 
larger than oneoftlioli: numbers or factors a* the other a 
lains units, or as many times tlualleri Inn one number u^ 
mber is fiiu>llet than- an imit, and IhdLl occupy a pl.ice r ' 
vefenied by Die nd^neS) of ihc factors t::iiptoyed, pJKed | 
before the other, with the lij^n X. °'°f between them, ! 
by the I'um or difference of the iirithmetical indices cf t 
_£titor9 i*i. p. the names, of the places mnUiplied with I 
; OP o/ between ihem, rcprci'ent, (he firll 6giirs 
the pro^tuft, and iheip itrerflale the other j 

^HOdO thp. fii It figure of dSe produfl t is r _ 

9y fens of huniireJs,<an(1 by the lum of fee <cdice^ 

*: ieeon i place I by the iticj taft which is cue p'.icc, g 

> more^fiiteiisof ivnsof llUndreJst^prolcut iheliij 

vUcruoilaLlawiluiIlM' 

. .i^t iln'itnitis t AB alQO.li.i'M. «■ 

■ lie tui'>rs 1) the iimIM. ftf lli'* (.r»t 5^'>i 
.■.!h"-s xI nre li^iili iniPEew "f iltclnuij^ 
)i.j 1 .ur= .OOOI-l 1 bultWr ilirih'* 

fill.- pri)il'it\,N.'.ieriinii Wv>^' 
JijQU % ,tjJ- = 14M ..: TM^> '^ 

■ ■■ul Hide q 
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In tte protitiia=tcna of tlioiirini!s- 90,x.s 

fcer* 9 t# repfefcrted by tens of teiithi= units. 40 x ,03=- 
toa iwodiict wliofe BtCi figure is reprefoiited by tens of hun- 
dreth«=taniliS| and fccond or laft by ihe inaeaJi ore pbce. 

,,Ts,*5= to a proituft whofc firfl figure is re]>reA;nTed hy 
tbntl's of huadreJths=,op ;, and fecimd by temh; cif tenibsj, , 
viz. TtCDTlHor^ teTubs=,OS to this pnidu^ belongs ihe iiB^H 
creafeof 5 ^tDil^^^,^ fu ibe vliole h ,31d.) ^^H 

TitM the ^iiiiiitiit, of uumhen diviJtri, be as mnny ''''i^^^l 
larger than an. unit as the dividend is larger th'.in ihe diw^Pl 
for> or R)> nany. tirots fflviUtr tii-tn an unit as the divi- ■' 
dend jx IfiisUer ihaa ilie divilbr, and IhuII occupy a /i/ikv as- 
fHuch btfftier rhin unity, as tiie dividend is higher chau ttig^ 
divil'or, alfo ;k3 much lower than unity or 1, aa ilie diiidendf^*^ 
lower than the divifur-, (which is rejiiefetiied by the difl 
nnce or fum oi thearithtuiHical.indiceif)i e. tlie firft <|uotied 
figuie mai'i occupy ft pluce uj far diilant from units, (to tW 
ligbt nr k-lt.) as the hl^beft or left %ure in :he dividend^ 
diftant from that of the di-Jilbr, (right or left,) and no larihl 
til.; dtire.il-' excejitird, which is never mora than one platc^ 
. [ (1 iliLxi only wlien tile left of llie divil'or exccen 
'iileiid i [lo the nam«s of the -:-rand j/. repre- 
; as, a}(J0(30 here ilie qt. 30 tg as much higb^ 
-. ......I ,....., ;-s tile -^-fli/ GO is higher tlian the ~ r 2 i ?, o,q| 

place. i;uO}2,00(,01 heretbc/f. 1 hundredth is as much lo^ 
erthan units as 2 is tower ihati L'OO. 30,), 00024 (,0000^ 
here 8 is as far from units as S^ U fromtens, or 30,=t pl^ 
Kid I decreaie. 

1 Onblim bring the reverse ■of tmiltipllc«ti(in, ind (nTdllion 

i!'',;.:,'"'! U lUc imlex'if the 'junlirul, when llie l.in-liesi figucK 
! '.■ ■'kndio'e boili intcgeri ordccimtb; as, 

, nr ,02;,004r;3 I bi.t tlicjt- .uro ■■ the Wpi of the j 
. ' >iit'nt A'licn tlie liiKlit^'l Rffin of Ike diviitir o 
<r uDd the oiticr ■ drcimiil i *a. 



1 /iuJJ*,*,tiOOOOn, ni-2tWUnO),4;,OullOU3— tlie DrBtegiffcM 
f "ej!i It sfusjK lo the ngUX of tlu pulii when the ilividenil ii I, 
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»i*fc- i'>'.C.v^ Jp ■•*;■- ra^-^ — 



ARITHMLTfC is the <;:;ei.c.. : ■'...■nli^<,' ^v nam- 
bers; it explaiiv t'^c i.tiLurc o: ll-ii/fei. -. ! .ci:?t;iii.r.ii.- the* 
principles and caufes on whici: 'l^ov; l\,\ zh Jxy'^ciCy. 

Arithmetic is alio the ^n oi\xi rej- •.. numbers b. rer^ 
tain chara<Steri> aiul jTO'Jujinj; uiti''^;-. ::. ^-./ccts in^ .1 the lan.e 
chajaAers or the f'aii.c eifetfiU Irvii chH^rti.t charao . s \ lor 
■which purpofes it is eirentiaUy chviJc.i irt<> tJ»rte I'Aii'ii . \iz. 
t^umeration^ Simple and Lompound Arhi.m.t.c ; eacu ot tl.i; two 
latter divijlons is rubciivlded into four prmr-pai KCi'^LSj viz, 
^dditiony Subtra&iotiy Multiplication and Di'i>l/ioft ; an.l thfe 
values of their rel'uitSi &.c' are levefally uicertaiii^d by Nu^ 
meratioiu. 



PART 1st. NUMERATION. 

Numeration is the art or act of afcertaining and exprefsing 
the value of tigures or nuinoers, according to their detinite. 
meaning, and local fituatioiv or diitance from the ftandard «- 
tifty in decin^al or limple arithmetic, and according to the di- 
vision of thj integer or unit in vulgar or comp^nd arithmetic. - 

Decimal or Simple Numeration is that in which the relative 
▼aliie of every j/%//iv U determined by its diftance from units ; 
vrhich isa term uled co iignify the f]:?ed placeof the flrflfigureat 
the right hand of integers or at the left of the decimal point, in 
which a figure has merely its iimple value •, the fecond place 
is called tens in which a figure has ten times its fimple value ; 
the third hundreds, &c.. The firft place at the right of the 
point is termed tenths in vjrhich a figure has one tenth of its 
iimple value, i.e. tenths of the integer •, the fecond place is 
called hundredths, &c. So each figure increifes or decreafes 
by removal toward the left or right in a ten-fold ^ro^ortiouv 
and the whole fum may be incteafed ot Ci^cx^iX^^ x^^-^^"^^ 
Temoving the point one place to tVie\etx. Qt x\'^^-* '^iX^s.-^aKj* 
s^marks appear in the followmg^tsiVA^s* 



1 



■20 ' -^i^t-fil^^fwgftA^mftr. 

7ABLK I. NUMERATION OP INTEGERS AND DECIMAL! 

m m u. ui m lUoiis ol* i i l.uii. of mi.H"".- »i«".ai'ii ■' 

SoaSS -„ ^« WiJEg d cm « 

I" i o'o^l r J? 1 1 ^ J i -i I i 1 J 5 := i n i 1 i 1 1 1 i 

' • ' 'a 7689 ltJ3562094.7608*,5 50796* 

ih «t' til »lili ut'ih i-fili ullli ■i|l J" 11 I 

«i-|'UiUt^e(Ul>k= 1 lemli, hih. ih, =ialiih. ^ iih,=,iit 

''lo .iii'la I trn I looo 11.O 10 



tuc<-nu Ulime rl., lUU 10 1 ,t .Ul 37.i64 lii 
IVUinioi 1 Jiillir D. lUUO lUO 10 I '^ W9.73 st 



Udollan Leaifle iL.\ lOPOO lOOO 109 10 1 1 1 3^.3113 »(lu} 



1 33,3i 



Vulgar or Cjmpwaid A'wnfraika Is the numbering of fri 
tiot» orirregular pans i io wliieh the relative value «f evfli 
fart is determined by the nuttitier of piiris the inieger-jj 
unit » (iiviOcd and fubdiutded iniu \ which parts ^re iraM 
the *Iivifor or iJenoniinator j wiskh in Enghlh mid other? 
vNions is knoivn by tlivert nnnics ; as, twentieths are kjior 
bj llulhngs, 1 Jths uf fliillijigs [or'iOtiis) by puuce, Ifiilis | 
l§(h» by ouncea ami iuchesi &l. nB 

7 J ) CB ju "* '_ 

^iinTeir-; eiha nf i pnitn.!^sl.i t...;p>. 13 -'ra ft~iri<'l Mec 8 In I . . 
In Tilth calcs ai the precedrag it is only necaflary that 1 
diTlleikil or fniinM»lor, which i» liie valiu-nf ilip ginri f|| 
{in ihofc pans of the imegcr.j IhauU be exin-elTod iu fts"'' 
Acr t Jiviior thai it not gencri\\\ krawn «% ubovc (hoQlt^ 
Jtiac-J tintief a ,7>>l- n.'i.'i I'lc i',vi,!;i-.il tn (.'.'^■■^ "•''^^ " " 



COMPOUND NUMERATION. 



SI 



Vulgaf FraEiions are of three kinds ; vizx Regular or pro» 
per fraBionSj i.e. the -f-r the largeft; ai, ^, x?» tV?-» 
Irregular or improper fraviions, i.e. the -f-r not the largeft \ 
s^s, xl- *'^ ompoumt fra^^tions, i.e. fraftions of fractions or 
parts of fractions ; as, 4 of ,- ^ of ^-l- of a pound = 3 farthings. 
T^ ofvg- ieet = 10 fq. in. or Tvj-p &• Compound fraAions 
include all the following, 

Tables of Englijh Money ^ TVetghts and Meafures^ 

in which \he proportions are given which one bears to another, 
and the value of each one compared with aiA)ther. 

TABLE 1 Proportions, viiluesor multipliers. 

STERLING MONEY red'iccd to Feilcral Money. 

t\%n% D cts. I) 

4farthing8 ^ Ipcnny f. d. =-3-^ «=1.&518 s- ,018513 

12 pence 1 shilling 8 ^ '22 2222 ,I?2 J:?23 

'SOsbilUn^s 1 pound £ ^5- 4^14,4144 4.4U414 



2. 



TROY WEIGHT 



,0037 in water 1 f^pain gr 

24 g^rains 1 penny weight pwt 

20 puis 1 ounce oz 

12 ounces 1 pound lb 

3. APOTHECARIES WEIGHT 



20 grains i scrup'e 

3 scruples 1 dram 

6 drama 1 oiuice 

12 ounces 1 pound 



gr 9 

I 

lb 



to I valofstun | val stan. 
lb Avor silv in dls. gold dis 

,03r2 



1 4 

576 
ip 7 6 

s 76 



^ ,0024 

,0585 

1,1713 

14 0560 



,89*; 135 
17. 866713 
214 40056 



.- to lb I {jr Troy | inchea of 

Troy |»ure water. 

30 ,U?;)04 

60 ,23712 

480 1.89606 

5760 22,7bjj2 



I 

I 
XT 

1 
T 



4. AVORDUPOIS WEIGHT .- to IbTroy | inrhesof| glnrf proof 

pure waUm*. spii'itti 



16 drams 1 ounce dr oz 

16 ou .ces 1 pouiul lb 

j28 pounds 1 quarter qr 

4 qra or 112 lbs .1 hd weight Cwt 

^ewt9 1 tua T 



7 0.0 

7 OK> 
Ills 

1g 



1 729 .CO.-i087 



^mm 


"^9J! 


!!n 


^^1 


^^^-' NUMERATION 


DP MEASURES. ' 


^1 


^^p& CLOTH MLASUKIi reiluctd Id feet 


inches 


Becsi^l 


armcbt. = lo.il mi.a 


— T-B 


:= 3,25 


^^1 


4 rVsi's 1 iiiiarler qr 




9 


lO^^I 


4 quarter) Ijsra )J 


T 


36 


43^^| 


Sqr 1 ell CnF^li-ili KE 


't 


43 


S4d^H 


3qp lellFlemlgh Efl 




27 


33!^H 


fiqr lellFrencb E fr 


"i 


54 


Gl^P 


fi. LONG MEASURE 


- Idch 


miles 


leoSi'fs 


3 U-luy coma ] inch bnr in 


— 1- 


0000 i5r; 


.nr.oiroj 


r,951r.=heB ] Uiilc i 


T^-O- 


.000123 


,"-<mi4^M 


13 Inches 1 fi.ot ft 


TJ 


.0001 B9 


'^""^IH 


arept IJ.U..I vd 




.000 isa 




Jj j.lfl OP as llnks'l .'od or pol-. p 


■i 


.00312 


.onio^l 


■* rod! flr 100 Inks fchoin ch 


.OIL'SO 


,tK'4t!^H 


10 cf. OP 40 rods 1 fiirlwg fur 


10 


,13S00 


,ii4i«|^| 


SriHiriilga Im.le mi 


80 


1. 0000 


,33333^1 


3 miles 1 l'"giie Iff 


O^O 


3,0000 


I,0Ot<^H 


figJBlBtuiemi 1 degree de^ 


SS46,66 


69.0428 


23.ori^H 


CO griigT*ptik ml 1 drgtre dfg 






tB 


360 degree* 1 circle of tile eafili 


988434,4 


24855.43 


B283,14 


7. DUODECIMALS 


- to feet 


incites 


har 


12 tliirj« 1 leeond '" " 


T^I- 


,0833 


,=SO,J 


13 (ccond* 1 incli or priniB in 


-rc 


l.OOOO 


3.000 jfl 


13 inchei 1 fuot ft 


A 


1S,000 


36.000 ^ 


8. SQUARE MEAStms - 


. t»Biircb. 


sqyJs 


sq feel 


144viiecot.d8 Isqiiweinch 'in 


Trrrt* 


,ooorr 


,00S9 


H4inchw Ifnol ' ft 


TTTT 


.itut 




5 fret lywi ja 


^TB 


1,0(;'KI 


9,0^1 


ao{}^«nreQSli><kiIr<H!nrnale r 


T5 


30.2.iQ 


-~^^| 


WuhI* or lOlHlOt 1 Ghttin cti 


T 


«-t.oo 


4^AlH 


fOnifkarSjch irooilcii {acre rd 


~i~<f 


13:0.0 


106^9 


^™»|&«-/£.f* /«« ■<: 


r X 


AMIMt 


usmH 


£ 




■■" J 



NUMERATION of MEASURES, 



23 



9. CUBIC MEASURE rediictf4 to buah Wise gins A8cB pins 



1728 cub •econdSbsl cubic inch 
172S inch 1 foot 

27 feet 1 yard 

40 feet of round or ") - . 
40 feet of hewn timber j * ^"" 

138ftie'8ftlon|f4br&4th 1 cord 



''in 

ft 

yd 

{ 



I o 

z g 8 
T'y-r 

S O )-6 

T7T 
I 4 9 O O 
T/X 
3 8 14 4 

T7-r 



«= .00433 
7,48062 
201,97404 
299,22008 
374 02600 
957,50656 



WB .00354 
6.U766 
165.448 
245.106 

3i)6,3S3 
784,34 



10. DRY MEASURE to Wine gins cub feet cub inches 



33,4 cubic inches 1 pint 



S pints 
4 quirts 
3.gBllons 

4 pecks 
t bushels 
^quttUrs 

5 weys 
56 bushels 



1 quart 
1 gallon 
1 peck 
1 bushel 

1 quarter 
1 wey 
1 last • 
1 chaldroa 



qt 

gin 

Pk 
bu 

w 

la 

chn 



3 9 

TdT 

7 8 

I S 6 

• TTT 
• X4 

49 9 2 
±4960 

4-9 9 a o 
rr 

4x464 



,0194446 

,0388893 

,1555569 

,3111139 

1,2444j58 

9,9556464 

49,778232 

99.556464 

44,800403 



33.4003 

67. ^006 

268.8024 

537,6049 

2150.4197 

17203.357 

86016783 

172033.57 

67415,11 



11. WINEMEA«iUBE 



4 gills or 28,875iul piqt 



^ pinU 
4 quarts 

42 gallons 
GS ^Ijions 
84 gallons 

2 hogsheads 

2 pipes 



1 quart 
1 gallon 

1 tierce 
1 hogshead 
1 pitncheon 



to lb Avor 
""""^ ol water 

16 7 

qt -g-g- 

gin T^ 
-*i» to tuna. 

ter 1° ' 



cub feet cub inches 



hhd * 5 *^ 5 
""*^ ir"4-<5 ly 

pn T7r<r<3- 



,01671006 
,03342012 
,1336805. 



28.875 
57J$ 
231 



5.614581 
8,421871 
H.229162 



1 pipe or butt pi 4fU 16'«43743 
Itun T 4^i 33,687485 



9702 
14558 

19404 
3CU06 



• K 



24 



NU^ffiRATION OF MEASURES. 



1% ALE & BEAR HE ASURE re*d toW.^ln» bush cubic in 



S5»25 iHchesBsl pint 



2 pinti 
4 qtiaru 

t gallons- 

2 firkins 



1 quart 
1 gallon 
1 firkin of ale 
1 firl:in of beer 
1 kilderkin 

2 kilderkins 1 barrel 
54 gallons I hogsbead of beer bbd 

3 barrels 1 butt B 



pt* 

qt 

gin 
A'fir 
B(ir 

kil 
bar 



vH«, 01635175 

X 8 2 

2 2 S 6 

a 5 1 8 



TJT 



15^28 
TTT 



,0327035 
,130814 
l,046jil2 
1, 1^7326 



r,063956 



r 35.25 
70,5 
282 
2256 
2538 

cubic ft 
8,8132 



13. 



TIME 



^__^ to annual 

* ■ 

In 1 8ec t'kc earth moves 18,948 
dOseronda- 1 minute sec mn 11:'>6,92 

60 minutes 1 liours h 68215 67 

24lu:ura 1 day >r- d 1637^6, d. 

7 d. ys 1 w <k uk 11460933 

4 weeks 1 montlMunar n .1. 45,.S^Ot^34 
13 l»i'--rorl2sM., ni.r.ths* 1 yr 595y3^?142 
3e6<^ 6h :^mn 14s i ';cii.Hliral w&r 597989090 
100>cars 1 century cen 



motion I 

1 sej; 1 

,041.067 

2 46102 
147 841 
p ,9856 
6 8''926 

27 597 
25676 
360 



c'iurnal mo 
vK- jr I miles 

,004 ,287 

.25 1726 

15, 1035 64 

360, 24b55,4 

173988 

695052 04 

9047 ">76 52 

9078605,5 



,0C>02818 


,000277 


,01^9100 


,016666 


1,014601 


I. 


SO,4.Sb03 


SO, 


365.2564 


360, 



14. ClI^CULAR MOTION —town Time, days dgof a circle 

60 t'f.irf!s 1 ovi^A »" " ,458 

60:\';''nds 1 priiiit' m'.nutft ' 24-,^5 

CO n^istcs Idt^jipee • 1460* •i7 

30 '1 ffrecs 1 »» >i S 4.}»29,1 

1* sii«t)i» or 360® I circle of \he zodiac 525949,3 

•iTbe l2 Holar montbs (cnnstitutinj* what is called the snlnr^ear of 

355 .".y^R) arc, Jiinii'i\. F» br'jary, Much Aj.-iil. May; Jv.ne, Jul\. Au- 

ttUHt Si ] trmh r, OctolM -, Nov^ n •>! : and 1 ". • i- ' er *• I hiit\ days 

^•r.'/j Ac/)^t n/hx r. ? j>t'j\ June nnd *sovcmhe»- t : i i>riitir\ tweiitx -^i^'ht 

^«/'^yt. Mfjf/ all ffin t-d't 'dve thir-} -one." Any '^v.-w v\i*v i:«.i\ be div Ulcd 

bj^ts^d^'^^ * i'Ciivaiiadcr is bisteKlUc or Vcsp ^ear, Vd vYuck'St.VKusx^ 



Tabcbj of Uie fcrnner Currencies at the ITolud !iUt» isd UuMffj 
tnd.Irelanr)t£:c. with tJic (iropollions whii-'h each licanl»*l 
^lind to Pederil Money- 

Pro[>orti«ns, vKltin orMulllpli»r>J 



^^tcJ lo 


s 


^:l 


1! 


11 




li 


s 












ji 




5| 


S S 

us 






•i ■ 


irat= 


xri 

T1 


? 


SJ»> 






, ■ 


, 




af 12 d 


I s 




r 


*S~ 


s 


''~ 


s 


! 




ZS 20 s 


'£ 


'l 


i. 


'■'■'1 


*■"'■ 


I"" -J 


•"' i 




J^ 


l&r 


Ts4 


I- 




TT 


TTlT 


~ 






Id 


















£e 














Kb 








'r 


TT 










^ 






a: 




















1 flu- 


TTT 


T 


t4 




-re 


T 


T-i 




*• 
«! 


id 


T5 




*"'' 














1 s 


J-J 


T 


i4 




_ 








:a 


Ifar 


TT5 


* 


TT 


"*^ 




TTf 


M- 


rTi 


&-^ 


1(1 












•Od 


.!.£ 




Si 


1 s 


ji 










t4 


" 




a 


Ifar 


T-5 


"*!" 


4: 


T 


T^ 




~tI 


T^ 




1 d 
















.iiflM 




















■ 


''^i 


1 s 


T 


-J. 


X 




TT 




T-B 


.si 


H^L— 


1^ 


r 


L_ 


" i 








f 


^ 


1 flu- 


T-ry 




T 


'» 


"It 


5 




^ 


■ 


id 

1 s 


TT 


irid 






"^* 






„.| 














TT 




' •'-A 


^^H^^ 


J^ 


*; 










'1 1 


^^^■~^ 


I Car 


Ti 


-;•- 


VT, TsilTr Tsi T.'J fl 


^^H 


»4 


T-ry 




. .-.^ ...t^ 1 


L 


i« 


xir 




\ \ W 


^ 



R CAPACirT. - 

Profortiont bctvecn figures and dimenfions of diffcrfl 
kinds ; or ttiluft ot oae £j;ure or dimeniioii compared wiU 
acutheK 

Pakts of n Circle, reduced to diSerent p.irCs of a Cihj 
Squarr, &c. 

"■ " To an eqii«l Carole's ISiil^nfanlitl-ofM 

=,31831 1 



£1831 dr. IcIUn 
1 dt. X { cir. 1 >r< 



3733*1 12,16636217 




' I " 



1,2733-11 ■ 

1 1 



roroi6 
fiSU 



— Sq.»«iiE. 1 leiigih X I breailt' ^I ii""«. 

— PoLvoaw Icirruiiil'.rei'ce i Jili =■ lof'-j 
-ELL.1P1V* 1 Iff.KiJi s 1 br.-«lliu .rHi.!9i =1 "I 



tqnul Globc'S' diniiirti 



■*.52J6£i3'l"M'>sij'I 



■^ 111 ac\1.IHlrr 
lici.-.gi.H, 6 irinnKllIir pyramid | p^^ Y 

■ ■ ■■'- i"rt"Ron. 7 — rjr.irier cor=tikii. .r^ 

-7-)i4.S;B-127 («l»poii. 8 pi„i,e IT^I 

- — ■-% &,l«182r tjii"b«(;cn. S .„ne ■ t4= _ 

~-S T.6W2U9 <lcr«(pm. 10 pj,i-;,|„,Uc rntlo^.l Ij— -^ 

1 9,361 1 f iiilgimB«li. Ill— bypi-rfbiUc i-Miio'tl Tif — { 

1 1I,1?8 itiidecxgnn, 13 tnmtmiic fpmrl\m*f i } -^ 









The fpeciSe grtv'ny of feveral kioda oF liibAAnce cocnp-irtl 
with pure mter, of whicboue cubic foot wtig)is!>!)!l,Jt' 
aVordupois weight ; fo ,001 ft wcigliB I, oe. iie^rljr. 

Nuur|qtu.nt!i. >|<i>riMa, ufumit 

li(Chi'rl [(iiLrewaWfor 




" '^^iSlr^'lunei^^'"' '^■*'- 



1.714 

i.iir 



— S:ie iilvef 




auUd 9.44 J-.Ve run 
S ^^ B.TmQ— EwlU 
19W 9,9i;,— M-ra 

l'H-iilO,J*!.'-..j>ii)iU:r 




fii^ 



To txprtfs the value effigurti hy viords. 
RuLS. To the limple value of each figure apply the narrie>^ 
of tlie place whirli it occupies, to this number aiiiieat thede- 
DomisBtion in whicli ibe Turn is given or exprefTeJ. 

Examples. 

How may 63074..55 g be exprefled by words ? A. 
3 O 7 *, S -1 

ty-tl^ee thoufand — feventy-four Dollars, five-tenths and 
,0.5 5 5 5 5 

five huadredthsi or five dimes and five cents, or fifty five cu. 

How may 90^. 16/. llrf, 3/. be expreSed by words ? 
9 16 s. 11 d. S f. 

A.! ninety — pounds fixteen Qiiilings eleven pence three fai- 

tiAtgs. 

"' ■ >■ ■1..[.\oa exiiLlng; belween all ililTerenl letigAB, 

- ^ or are»s, between Uie ontenis oruU kindt 

:, -n, jiis. lines, — or _1) is longer or •h(«- 

I rrvtrj- surface Inrger or smiiUer tli«- —■■-*■ 

• :.! nUiito OP cubic conlenta leas of gieHler lli 
1 ; weigiit heavier or lighter liian vy other ivsiglil, 
.''.' leu tbui Kay other value, « cci'tniii number of timal 
-. tience we compare. 

Ii^ngth I u, in. ft, yd. with Ch. rods, milei, &e. tli 

-It nith III circmufercnce, ^hli the iiile of a iquftrejl 

I ^iirTice ; S8,»i]u>re inches, roila, xcrea, Wiln *q<.'' 

-v. the urea of a circle, uiUi thtt of asijusre. '-'• 

.., . . . .ror cipeumference^&c. 

S>ib:.t..'ic<? with substance i u cubic inclies, f^et, pintR, busUeb, . 

quaria. peclit, gallims iie (whctbcr wet or dry, drang or weak;) tlia 

■'jliiljly of ■((lulw, Mbe, cylinder with ihkt nf a cone, prinn . ipheruid, 

;.v. ■':. :h. .jr, »illilb, px't, gr, Sic. (whether fine or r..ir=i!, me'lksl'— 

" 't. c, nii!i/",a. <l,&c. (whelluri. ' . fn 

.■- ) A thi.ij; or mbfilanccof B oii <ii 

.Lv of mailer, these Lviz. weiK'n ■ ;! 

il that klnil nf tubilnnce, aniU i 

■ ■.,!■ .uitie purpose or oilier ;) w> tin- " ... : . 

'.iinec, ntight be cumpaml «itU Ihul «>' ;ii>i oiiirr.pru- 

.-ciiilJ l/e determined i a> tUc E|M)clfle gravity hiiiI laluc 

- -nper, bn*a, with that of wiAet,|^d, «iWer,ti.c, 

-■ .■ Jig, h, inn, 8CC, with tlie timft'in v,\ie\* vVit 

■rjiij deg, JkC. in its uii\ui>l aiiA llIJln1It^In<l^^<ln• I 



1 






'Ti fxprrp Ihe vaha ofmnriis of nurnifr h f^nr 
Place a figure rcprefeoting lii' ■ 
which ihe word reprd'ents, and whotc 
place 3 cipher, (in its (hrnJ ; as for lent, \\ 

nambtf affix tbe QgD or dcnomiDatioa ir. ....; 

given. 

Examples. 
What ligurei arc e<]'jivalGni lo fix tbonnintl — eighty M 

Bollirs & fifty five hundreJllu ? A. 8 ♦, S :f 

Exprcfi two hundreil pounds and tliJny four fonietlw] 
figures- A. 200^;£, Uere b«Ii uniw and ions are (r '" 
fb liipftV their defWLt. 

Exprers eleven thou&nd eleven hundred aod eleven fl 
:6gures. A. liaOU, n00& 11,= ISlli. 



a cfrrlain lime me-n a ce«taiit i1iiU*H 

Lnd.!iM*r.c(.].1*teftu;^ii 



k4)lt In mntiorr, % 

Ungtit. ihfse [«i. 

neMntiKiIina: a.itfie liinUnce. time'jiniJ moi'mn of any Ihiiyf in 
tn^ tw cimjiircil ivitli ilini tif any iiilico i ni tlie Telocity 
AtQxiEtHKlki. with that •>i'llioni(iii'>n oi' the eartli, jilaud' 
nr act nf miFtiherinff^i' »ii4 



e»fn^ss I 






ipNypitJLOiilie eW> fM. W< utfCbt ^ ^2 



PART 2rf. DECIMAL AfilTUMETIC, 
Is that by which operations are performed with 
figures whole values are determined by their diftance 
from uniry or the decimal point. ■ 

SIMPLE ADDITION, ^ 

Is the collecting or adding together of two or 
more/mpk numbers, to fliow their value in one fum. 
RuL^. Pkce all the given numbers fo that units 
may liand under units or tlie decimal points under 
each other ; then, begin with the lirft rigUt hand 
coluimi, and add one figure to another, to ihetr 
fum add the nest hgnre, &c. uhen tlic column is 
added up, place the right band Hgure of its fum un- 
der the column and add the reft to the fecond col- 
umn, which add up as before^ &e. thus proceed 
^oilic lift column, under which place its whole fum j 
snd place a decimal point in the fum total under thofe 
above ; thisf^m will be of the given denomioaiion^S" 
?qu^ in vaJuc to all its parts. (See dem. of Rui-HS.sff 
Proof. Add each column downward, or dra 
1 line between any two of the given numbers attj 
add the fum of ihofc below the line to thofe abn^ 
and tlUs fum will be equal to the fum total j or a 
» or more of the given figures togetlier, th 
B the Bguros of this fum together, to which al 
Vot more of the given figures, add the figareaj 
^fum together, ^UDtil all the given figures a 
||»uiied, tct down the rcmaip-der, add the fum I 
igcthcr in tho' fame manner, and if the woj 
its remainder will be like that of the g 

or neglcft the niuca or threes 
iibersnd in the fum toi.4^J«" " 
Dundcirs vilVbei 




Examples, 

Addilhn and SubiraBirn Tallf. 

Arithmetical Progreffiou or Proponion- • 

33 4 5 6 7 3 910 II I " ! 



3 4 

S i 

4 '' 


i i :IJ:;liS!!iv 


i 7 


a vi!'." ■ ■ 




9 I'-i 


r ^ 




It' 


II K 1 ■ 


<j 11 


I-:13 l^ u I'-.;:- 


:(( !■. 


li! ui.ii(ji.-|i' 


1 tJ 


U15 16 17 l.ll: 



. 7e &ant 1^ TiihU for addUian. Begin at ilie Wft un 

comer ; (xft ? anJ 3 are y, 3 an:} 2 are 5, 1 and 2 are S, L 

*: , ' J ■■.■ .ire 5, 3 and 8 ate (J, 4 and 3 are 7, &c. ami 5 

i! is tiqiieceffjry to go farther ihan 10 from T 

1/2 froni + nnd 2 remains, 3 frouj 5 — 9, ♦ ft 

. ir ■-' from 1 — 2, 2 from J5 — S, 2 from 6- 

S irom 5—2, 3 from 6— ^5 iVc. 



■.tallM DK equal, bn 41! t^lrethr^,l^elr (dRij,' 6. 

°^" -" ■ ■ -., I. 3, 3. i, fni-L,.m.hcrs*(u 

6* 7. 6. sj •FrirBireealkd 
-~— VhcflrK »n.l 1*11 

». 9, 9, 9, Vs»l»mw»'CBAt< 



5g 



SIMPLE ADDITIOIsr. 



E. S 
1 
1 
1 
1 
1 
1 



d. 

2 
3 
4 
1 
6 




c. 
'7 
4 
9 
6 
3 
2 



1/7, 

7 
1 
3 
9 
8 
5 



^..J cm 
11,277 
11,341 
11,493 
11,IG9 
11,638 
11,025 



6 6 16 SI 33 = 67,943 



Adair ^ 4573,25 

together 7294,756 

213,445 proof, 
394,213— r 8 



lb. 

794,5 
190, 



A. 



12475,664— r 8 



proof. 12475,664 



424,46 
235,09 

1644,05 A, 



659,55 



1644,05 proof. 



10,4,5,8 
14,0,6,5 

9,3,0,6 

7,4, 
11,0,9, 
,0,0,9 



140 

110 

17 

9 



J*. 
15 
12 
18 
4 



d. 



11, 
6,1 

9,3 

2,5 



cwi, 
4 
2 
4 
3 



8 

99,99 

.17,99 

5,78 

4,49 

1,88 

3,99 

2,49 

,67 

,89 

1,99 

1,79 

4,99 

2,67 

,98 

,89 

1,79 

153,27 



qfs, 
3i-iirT 

1 ^i5 



4 5 

C M 
-I 

Sh o" 

c "» 
-I w 

I 8 

n r^ 

-I 
&!• 

£? 

C '^ 

3 ^ 



1 



As. 276 49 28,9 13 7 



4 4 



ib 



16 J. 



52,3,2,8 A* 



Add 22 Eagles, 33 S, 4 id, 5B c, Q3 ra, together. 23 



Add 4j^. 40/. ICi/. to 30j^. 3/ ^^/. 

A. 3i^ 43/ 14 J, 

TF»af/>fA<?ra/i7crof,Or'364 f. .9036 d. 
^dlo^? A. n, cts. 



33 

44 



55 



66 



A., '2o^O\^ m. 



^^Bl tlie Talu« of 41£. ,£ U. oaa T^ '2 $d ? ^H 

^^^05 g. to 1304,7 ctf. A. SSTOji? dimest^^l 

^HEt is the motion of the eartli't equator each hour ? ^^M 

P*^ -; fara of the diurnal 1035,64 and aaruuX titi'H5,til nulfi^H 
SIMPLE SUBTRACTIOiW, ^| 

IS the taking or (ubtracling oiontjimple nuintj^^| 
from another to lind itittr dtlfiratu : The Urgf^^f 
^ven numbtt, is called the miiiuani, the ttls, tl^H 
^i^r^end, anti their dilTereDCe, die remainder. ^^| 
>i,B. Hace the lefi given number under t^^H 
;r, Ti chat uitits may O^inil under units, or ^^H 
il puints under each uthcr ; then, find Jio^^f 
■■■*""■ r'™!it hand figure exceeds the lo^^H 
cr j I or difference underneath -, ll^^| 

If i!:. . . the brgeUiubti^^ it from '^^| 

anda.iJ :.ii„ ui,..:unce to the uppsr figure, or a^^H 
ten to the upper tigurc and lubtrail the lower froi^^| 
this i'lm, (ci down chc diilcrence, and add one (^H 
the next lower figure or diminilh the upper figUK^H 
one, and fubtr^iTt as before ; then, place a puint utl^H 
der thofe above, ind the difference or anf'A-cr wi^H 
bcin iliL' liven denomination. Such a figure asw^^f 
' lower figure to the up[>er is always tfi^| 
jM:e. (^ecDEMONsTRAnoNO? rules.) ^H 
I ' Add the deference to the t'ublrahend aiflH 

(heir fum will be equal to the m'\Ti\ie,w4.,ot ^N^\T*St^ 
i) from the minuend and the difference vj-NvNie. t-i^jiA 




SUBTRACTION. 

(as in proof of addition) and fet down the — rs. or 
uegleci ihe 98 or 3s and f^t down ihe — n ; in eith- 
er cafe the — r (A the minuend will be equal to 
Ipfe of the other two lines, if the work be riL'lit. 



20,*,ti,8,3 



ft-inrtpat *7VS^ jDflMinie 8SSi Grofswt 22 3 __ 
Difcount 3*9, ' TExJieMe^Ou.S Tire I 2 -^olj 



.'Kc« 454>7,5 Gain 3^5,5 Neat 21 1 

From 4576 lb. ttke 2S83,.;0 Jb. A. 1J}9S,44||I 

IflOcafltsof allum wcigli fiScwt. 2 qrs. ISlb. groTs, 

^cyt. 1 or. lOlb. wliat is tUeir neat weight ? 

**' A. S2 cwt. I (jr. 5 



• proTaweightof filgnrbe 2 cwt. lqr.25lb, per bafe 
\ tMs 21 tb. per barrel ; wtut is the ne^it wtij^lit pr. I 
A. 2 cwi, I c 



If th5 premJBta, of infHritig two tbourMid dollar*, be 201 
Wbxti* tbeotu fumrecuieJ? ■ A~ IK luindrvil'i 




Wtutit rh« (t/Moxjai* ftnnc, woiffbing^ AnK rut nf wit 
and 44,3 lb. in r A. 10.5 lb.ort!T^(>ii>chc»ci' 



thejoiHMi, (■Tit.ii-'l M- 4\tttn*\tbotKji\cSfl 



^^^^^ffi^te MULTIFUCAT 

PV SmPLB .\WUnPUCATtOS, 

Is tlie incrc^Gng or multiplying ofonejim^/i oufl 

Ihy another, to find theSr produil. f 

£« Urgefl, given number U commonly called t 
mkand, the Icb, the ptuiti^iir, and their rcfuld 
Widaei. 
(ji.E. Place the beft number to multiply I 
under the other, negteft the tit>h^rs, irid luultia 
the firll upper liiture by tLe firlt Idwlt nne, let I 
ri^hc band figure ■ f this product uiuI'T ii-s diuI| 
plicr- and add tlffc reft to Khe proiiuS of (lu- next I 
ures ; Tv/'ich muft be tound bv the firtV inuliijj'i.fl 
befi>re ; tbus pnKced with evny lij;nre in t'c iiif 
^plicr, placing the lirll ngurc otc«h pro *uct uiitfi 
IlA (tii;rure uf the) tnuhipUer ; thru ,uid aii ibc pn 
jucti togt.[her, and place to the rtglu oi lliift lif 
>s many cipher* as ihcri; arc to theiiglu of boihthi 
fthF^ors; bat when lhcre:irrdfcinal-.in <"H'orl'"'l!( 
!the ^veu D' nibcrs, p"in' tl: : ' *. 

tlic Itim otilie ','r'nJttch) ■»> ' 
ors, nnd whm ihcrc ar? in 

Erojuri. fupj)ly tiK'«l.-t'XC i^ i .i^.i- > ■■-•r;. t.j Utd 
^tnf it, tor iheanl'wer. (Sec de«.of bulbs, ) 

S«!irnfl grty tiyiobcr fronx the niulcE 
I y byihis nmr.ber ; 

. and the fum oF ih^ 
. ■ to{.d prcidu^ J IT 1 
I'J Xr tii^cilicr, (found as I 
J and the — r of this pr will be c.^uf 
^.tfl^iil />' '* 'he work be right. 
9^, i^nnd whn|- ^ujniit^ m\3\\Vii\\'tA ^^ 
the wlM\r: vjlue ; mcAr-x 'c-l'-i^) ii'^^ 



■^^VHKIP^^ 


^^P EXAMFLES. -fl 


Afultiflifatm and Divjioti Table. ^fl 


MdltiplicAnds, or QUOTIENTS. Qiiaalttiti or iytaj^jj^ 


1 2 


3 


4 6| 6 


7 


« 


9 


10 


11 


12 


M 


~5~7 


6 


8 10 12 


H 


le 


18 


20 


"22 


"24 


^ 


J » "■ 


9 


12 15 18 


21 


24 


~27 


30 


"33" 


36 


j9 


i' * 8 


12 


161 20 24 


28 


32 


36 


40 


-44 


48 


^1 




















—i 


It, ° J» 


15 


liO 


25 1 30 


"35 


40 


45 


50 


55 


_«° 


5 6 12 


Ts 


"24 


30 36 


42 


~Jk 


~64 


""CO 


66 




~6 


Sfe— VT* 


21 


28 


35 42 


48; 


"56 


63 


'7"0 


77 


-3 




6c 8 16 


■^ 


32 


+0 4» 


-66 


"64 


~72 


80 


88 


-M 


»o 


-r«-27 


^m 


45 54 


-63 


72 


~«t 


90 


99 


uTs 


^B 


B.a 10 


^-sT) 


*0 


50 «0 


70 


'80 


"90 


100 


llO 


i20 


~ufl 


^^^~iT 


22 SS 

24J36 


44 


53 (ja 


^ 


88 


"99 


no 


121 


1S2 


^^1 


^Hkt^ 


-48 


60 72i 84 


-96 


108 


120 


182 


144 


"H^l 


H^ 


FrodufU ar uWid«nd». Values, of A.e.a, Sic. 


^1 


f 7o fearn the Table. (Confider the outfide rows of numben 


as oiultii>!tc»nds and x»-J or as ^-w and )// ; and under one 


[ ioJ rpiir.fit the other, are thc'it fevetal pti ind •rndi.) Be- 


: left upper comer-, fjy, tvfkc two are four, f^ 


■;, twice 4 are 8, ac. then, thrice 2 are ti, thrice 


J twos are 6. 3 threes are S, 3 fours are 12, ^c. 


.1.^1., -* L»uj are 8, 4 threes are 12, 1 fuurs are 16, &c. 


E. & d. e, m. g. Cenrs. 


i T/Ml 3*567= 34,567 = 3*50,7 price of I laitjJJi 


HBir 2 % 8 No. of iun».^fl 


^^B' 6 8 10 12 14 => 69,134. 9765».6 * ^H 


^B* [>] .^ 




^V_ S76^:}6=27(>S3,6 prke of e trnfl 


^^^^^mI 



SIMPLE MULTIPLICATION. 



S7 



What will 2340 gins. 

coft at 230 cts. per gin. ? 



702 
468 



A. 



538200 cts. 



proof. 
What will ^5S,5 lb. 3— r 

c0ft at, (per lb.) Sy5 cts. ? 4 — r 



A. 

Multiply 
by 



179,25 
2868,0 

3047,25 



12 



3— r 



lbs. 
275,25 x«rf/ 
4,31^. XT/ 



2340 
200 



230 
200 



468000 
70200 30 



538200 proof. 



inches. 
24 length 
3 breadth. 

72 area. 
2 thicknefi. 

144 folidity. 



7563,5 rods lenjEfth. 
400,53 — breadth. 



275,25 X ,01 =2,7525 \ 3025400,0=^7563,5 x 400, 

. _x,3 = 82,575 < 3781»75= x' ,5 

^ — x4,:=1101,00 ♦226,90^=- X ,03 



pts or As 1186,3275 d, ^ 302^)408,655 — area. 



£, s. d. fa'\ T. cwt, q^, Ih. 
x;» 40 16 11 3 4 18 3 20 
by 18 32 



320 128 88 24 
40 16 11 3 



8 36 6 40' 
12 54 9^60 



A.720 288 1j98 5^ 128 576 96 640 



41 6 



20 xwJ[f. 
ISx-j-. 



533 73 260,.//, 



• It is j^enerally best fn he%\r\ rith the \\'^pV.e^^ t\v\vy\".ct ^-.t^^^V^'^^x^ 
nr consists of % /^r/j-e number of tifcci»Hi0.tt: *• ^\;A'o.v r v "0-*- "-^'^ 
may be neglected if die product be -fiuffiicwnAN ^i^^cv \\\\.\\q\^v-^'^-^\«^» 

D 



: MULTIPUCATION. 

The foregoing Rule admits of feveral variations j^ 
as, when one of the given numbers is lo, too, &c. 
or, ,1 ,01 &c. remove the point fo many places to 
the right in the other as there arc ciphers in i o, i oo, 
he. or fo many places to the left as there are dedm- 
als in ,1 ,oi S;c. for the product required ; or, when 
one of them is ii or 12, both figures may be ufcd 
as one ; or, when one is the produft of two or more 
numbers, firft multiply (by) one of ihofe numbers, 
this produft by another, &c. the laft product is the 
anfwer. 



xj6,70* 73 HO 

by 100000, 1,1 



A. C70400,000 80154,0 



6M(=7x90) = G30 
2,-5^5 X ,5 



S, X 3I5,0=lo75J 



I 



Reduction Descendinc. 
How niany farthings are there in 

209;f. fi/. ? Ijf.x 20 X 12x4.=960far3 

•2U No. of J in I £. 



t. *18G No. of s. in 209^. 6/. 
13 — pence in 1 /■ 

S0232 pence ia 1186/. 



200921* far. A. 



How many leconds aie there 10 36S days 5h.4Sin.CTiAfl 
2* h in I day. 



8765 h. in 1 folar yew. 



2*hxC0 m X SO s=No. of 
fcconds in 1 day- 





As multiplying one number by another is equal (o adding 
either of the numbers together as many times as there arc 
units in the other ; To ive may ufe a larger or IVnaller mul- 
tiplier than the given one, and add to, or fubtraft from the 
produfl accordingly ; thus, multiply by 10, 100, orL'O, 30, 
*0, or 200, 300, iic. and add to ihh prudua the proUua of 
as many as its multiplier is lefs than the given one, or lub- 
traf> bom it the produA of as many as its muUipEier exceeds 
the given one. 

Or when there is I, II, &c. in the multiplier, j.y by the 
figures chat exceed 1 and add in the figures of the s«i/ l|^ 
their proper places as often as there are ones in the xr 
Examples. 



2VS5 by 0,9. 

10.0 



C xy 432 1( 



lOOO 



by 101 



27550,0 pt. of 10,0 
275,5 pt. of ,1 



4'32l0000pl. of lOOl 
432100 pt.oilCt- 



2727*,S —r proof. 
7.963 oQo by 998 



^'^\ 



y.y 297 by 29X 
SOD 



8<»100 
891 



A. S8209— fOprt 

by 1097 ^y 325 by 1 1 SUl'^' 

3 90,0 1 100 253S2 - 

22+,7 8 A. 3575 

<Jt65,9 

imininii by n\\ 




40 REDUCnON OF FRACTIONS, by 



%y 1S75 by 91 or 1375^^x91 

—. 13750 10 .-i. 



A. 125125 



123750 90 
1375 1 -i^d 



A. 125125 91 



APPLICATION or PRACTICE. 

■ ^■ 

Reduction Descending. 

To reduce numbers is to change their form without alter- 
ing the value. 

Sec. IsL Of Fractions or Compotmd Numbers. 

Rule 1. Multiply the whole number or integer by the 
ilivif«>r of a fraftion, to the produft add the dividend, (if there 
be any) this number placed over the divifor forms an rrregu* 
iar fraiiiony of the given value, or the number alone is the va- 
lue of the giy<fn fum in a lower denomination. 

Reduce 4.7l| lbs. to oz. 2S,52£. to/ & rf. 16i= ^J or 
12 20 33 halves. 



A. «:j| or 575 oz. 470,40/. or *|f4 £. 

12 



5644,80 d. 

Reduce 2 yds. 2 qrs. 2 na. to fractions. 2 2 2 

4 

8-|2=10qrs.ori^yd, 

r 4 

^^'Juce 73 fur. to rods. 75 x 40 =^3000 A.. ox ^ Vf^v 



.SIMPLE MULTIPLICATION. 41 

2. Multiply any two numbers together, and one of thofe 
numbers placed under the produA (hows the value of the 
other } as, 2 x 4=8, f =4 or ^=2. 

Reduce 8 to a fra£Uon whofe divifor is 6. 8 x 6 = ^| =^8. 

9. Place 1 under any whole number, auid it forms a frac- 
tion of the given value ; as, 2 =*, 20= » 4, 3,2 =4 J. 

4. Multiply all the divifors o£ the given fraffions together 
for a common divifor ^ multiply each dividend into all the divi- 
fors except its own for the dividends required, thefe placed 
over the common divifor exprefs the given values feverally. 

Reduce i, f , |, & 4 ^^ ^^'^^^ having a common divifor. 

1 X 3x4x5=60 i =^4^-1 r^i«=i ^°-rrt- 

2x2x4x5=80 f ^^ < *''-i 

3x2x3x5=90 1=t44\ 1 ^-l^^ ^""l 

4 X 2x 3x4=96 ^^ 



so 



L i v>" 



^- 



3 i6 



2x3x4x5 = 1 20 Common Divifor. 



Reduce-T4»-?4,i,-5-.r-~J.--T-^,^ iixaM4==v*^/' 6«io«« 
= )tM>(U10x11x4=)'|^,(4x10x11x2 = )'|^A« 

5- Multiply all the ^rs of a compound fraBion together 
for the -i-r,and all the ^nds for ihQ ~nd of the fimple 
jraBion required Equal ^nds and -^r/ may be neglefted. 

Reduce | of ^ of | of a g to a fimple fraftion. 

4x-^x4=|-JgA.or4-xix4«=| A. 

3 4 

Reduce ^ of 4 of t| to a fimple fraftion. 

-J X -;j. A -^-T^^a-^T; r^* 

Reduce I of a penny to the fraftiou ol ^ ^^wxve^- 



42^ REDUCTION, DIVISION, &c. by 

Reduce T-§^J £' to the fradion of a d. 

Reduce -^ J lb. Troy to pwts. 

.r*. educe i £ fterlmg to the fraftion of a g. 

pio. *|x 4=^78 A.. 

i'.:; .1 ^ lbs. Troy to oz. Avor- 

4:x ^44Uk^^ by Tabic a)=:*4-Hoz* -A^ 
Wha: is the Av. weight of 3 puncheons pure water ? 

C. Multiply the decimal of a higher denominatioti by as. 
many of "^he next lefs denomination as make one of the giv- 
en, and pomt off to the right as many places as there are in 
tbe given decimal, multiply this by the next leis denomina* 
tion, point off as before, &c. the nu rubers at the left of the 
leveral points exprefs the value of the giveadecimal iiLknown 
parts of the integer • 

What is tlie valufi of ,946 £ I 

20 



I8svll,04!d.. A. s. 18,920 

12 



d. 11,040^ 

How. many ifarthings^ in „99 d 5 

What is the value of 1,6725 cwt. ? 

4l £ 3,96 A. 



qr. 2,6900 

^S 1 cwt. 2 qr. 191b. 5,12 oz. A- 

Jb. 19,32x16 



SIMPLE MULTIPLICATION. 43 

To Mnkiply FraBions* Rule. Keduqe the given num. 
bers to firnple fra£hons, and xy all the ^nds and all the *rrs 
together for the 'rnd and •r»* required, as in coa^p. fr. 

What is the folidity of a block li ft. long, + broad and -| 
thick ? 
li= I X ^=1 area x | =i| ft. folidity. A. or f x J x 1=^ fuL 

What is the value of 20f lb. of Beef at 6\ cts. per lb. ? 

2oi=^ix ^=' i A =:fiJ3i-cf. 

Multiply ^ of 9 by |. ^ of -J of | = i| ^ A. 

To Divide FraEllom. Rule, Reduce the giver, num'^.ers 
and procee4 as in x« afrer the fraftion to divide by is invert- 
ed ; (becaufe it is the reverfe of x^ ) 

Divide. 20-t by 4* 

20i==+.|, 4=4: ^r inveried=4 X ♦4=*| A* 

Divide 24 by 2- 

*rr inveried = ix*j^** A.= I2. 

What IS the breadth of a field \ a mile long containing one- 
eighth of a fquare xQiIe ? 

\ ^r inverted f x 4 =1 mi. A. 

Divide S by 9". \^ inverted | x \^\ A =4 

Divide 2^ by 2i. | x |= 1 A.=4^. 

What part of 3 is equal to | of 2 ? 

|xJ=^x|=^of3 A. 



Seo. 2d. Established RcUes or Prices. 

Interest is a compenfation, made by thedebtor to the 
creditor for the ufe of money or value received, and ufually 
eftimated at a certain fum per cent, or hundred, ngreed on by 
the parties ; this fum or rate is; edablifhed \y} Va.'sa ^\. ^v?.. '^^^ 
cent, per annum, or S$. (d. llx and c") tor \0O ^^^ ^^•«i==^ 
jzry or ,06 of the principal. 

I^inc^/js that for which compenfc^twa '^ tosA^ 



nWTREST, DISCOUNT, &c. bs 

Rate is the fam per cent agreed on, or the proportion 
which the intereft bears to the principal. 

Ammtnt is the principal and intereft added together. 
Siinpli Intirifi is intereft on the principal only. 

Rule. MuUiply the principal by the yearly rate, and the 
produft is the intereft (or 1 year \ multiply this by the giv- 
en number of years or parts of a>-jear and theproduft is the 
intereft required. 

Or multiply the principal by \ or ,5 of the folar months, 
or by 7,4 or ,016* of the days, and point off two more deci- 
mals to the right than there are in both the faflors, and the 
pi-oduft is the intereft forihe given time ai6per cent. pr. year. 

Examples. 

What is the intereft of 365 g. for 4 years at 6 per cent, 
per year ? 365 

6 pr. ct. = ,06 

yearlyini. 21,90 x t^St.e S A. 

What i 
cent. ^ 
50O 
.05 

+5.00, A. 

25,OOX 1,S=S7,5 S A. at 5 per cent. 
What is the lawful intereft cf 4375 S for 61 days 
mths ? 4375 

= 1 fixth of 1 year. 

A. 43,75 S 
What is the intereft of 4+,+E. for ISOtlays at iSpr. ceDt' ' 
per ^ear ? v^i61- ISs^Cx 2 



,ose8 



the intereft of 500 % for \\ years at 5 and 61 
J. 500 

8 i ,5= 9j=i folar months 




^^-isSjtiaej^iii^swS. k 




SIMPLE MULTIPLICATION. 45^ 

What is the intereft of 345 aC. for 2 y. 4 m. and 15 days, 
at ,C6 per year ? 

rates ,06 ,5 ,0164 

given time 2, ** . ^^> 

,12 2,0 ,2460 

,02 "? here the point is removed 2 

,00246 5 places to the left. 

,14246 rate for 2 y. 4 m. 15 d. 
845, 



49,14870iC. A. or49£. 2/. 11,688J. 
20, 

2,97400 /. 

Compound Interest is intereft on intereft and principal 
added together. 

'^RuLB. Add the fimple intereft to the principal at each 
ftated time of payment, and find the intereft on the amount 
as on the principal. 

What is the compound intereft Qn 100 S at ,06 per year 
for 4 years ? lOo 

,06 



6,00-^-100= 106 - - - amount firft year. 

,06 

6,36 + 106=»l 12,56 do. 2d. yr. 

,06 



6,7416 

11^1016 — Sdyr- 
,06 



^,\^!^C^<^^ 



c • 



A. int. .... 26,'i^l»i"^^\ __Jt>5c.-^ 

100, i 




tnteRest, discount, »c. 




What Is the amount of 2i0 S at ,05 per y?ar for 3 year^ 
compound iniereft ^ 

2+0 



1 2,00 -f- 2*0=252 
,05 



12,60+252=26*, (i 
,05 



■ 13,230 
A. 277,83 S 



S4ME fllSCODNT is 3 compenfation for the ufe of money 
borrowefl of baakersj and is found as interell, hj multiplying 
the principal by ^J, or ,01666 of the days, including tiie 3 
days of grace which are allo\7ed the borrower after the licne 
of payment expires. 

Wlien a note is not redeemed at the time fpecified it is 
nfually renewed or efteemed renewable '2 or 3 days before 
the time expires ; for wlach the following table of hant dif- 
Ciunl is calculated. 

rfsOOg for 



I. 



diseount of 238 g Wh»l ia the ir 
:ii)K for 3Q dftj-i ] GO tla>s, -liscount \ 

,01666 01666 OP i,oO for 60 d»y« 

33,=30*3dBEr»ce 63 3=,0Sof60 



A I,30,B4r64 psyable monthly. A. 5,24r J to be p«iU every 3(1 

Tax is a price or rate, lud on property by and for the fifl 
port of goveninKBt. and is found as intereft.- j 



What is tl>e tsxonlSOODat^lper Whut ii the 
cent.orSpertliuusinil f per mill I ■ 

liOO 
ijier L'loatand or mill =,003 

A. D 4.500 r«i ccM 1 



ix on 26300 D 
.008 



i 
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c § ° 



^1 



I 3 



£■5 
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48 Il'ITEREST, DISCOUNT, &c. by. 

Examples. 

« 

What is the fimple intereft of 1 OoO g for 5 years 3 m 2 w ? 
,30 table rate for 5 years. 

,0161539 jdo. for 14 w.=3 m 2 w. 



,3161539 

1000, 



g 316,1539000 A. int. for 5 y^ m 2 w. 

In fimple intereft the point may be removed one place to 
the right to increafe the rate ten fold, (2 for lOO, &c.) 

What is the fimple intereft of 5C0 g for 60 and 600 days ? 
,0,0,0,99 table rate for £ days, 
,0 99x500=4 95 g\ . \ 
,0 99x500 49,5 / ^*' 

What is the compound intereft of 1200 £. for 12 years, 
compounded yearly i 

1,012196 

l26o. 



g 1214,635900 int. A. 



(2414,6352 amount.) ' 

What is the bank difcount of 200 g for 1 month ? 

,0055 — *.-rate "^ 

^00, 



g l,iOOJ A. 

What ts the bank difcoum of 300 *£ payable in one year 
^ifcounting ^very.mojiih or SO days ? 

,0739076 rale for 13 lunar m^l y. 

3000 



£ 22 1 ,7228000 A. (paid at the; expiration, is 
^qual to the fum it would liave ca\u^ tot \k^ \>*sik. if oaid 
^onthl/,) ^ 



^^^^ ■ 4ri(5^ IV 



W What is the dlCcaunl of 
Wh: 



MULTIPLICATION. 

of 100 S |>aui3 years before it udaef 
,15254 rate n * '^ 
400 



g 6I,DI(J00 A. 



What is the commillton on 1000 S at 3 pr. cent. ( 
tchalW money ? R 

premium, ,0291362 x 1000 = 29,1262 A. 



.See. Zd. Geometrical fnvQlu(ion 

• raiSng of Poners, or continually multiplying a 

ber into itfelf. 

Any number is the root or firft power of iifelf. 

Rule Multiply the root or firft power into or by itfelff 

this proJuft is the /quart- or 2d power j multiply the fquare 

by the root, anj lbs produ^ is the cuie or Sd power. Sec. 
To Ta2e the power of fra^lioBS i multiply each term i - 

iifclf. 

£x«.UPLES. 

Table of Powbrs, in which every root bear* fuch propar- 
tien* lo its fquare as the fquare does to ilie cube, or as the 
cube to tbe hiquadrate, &c Or the Sth i~ *~ *'■- ''-* -- *'■- 
Sd b to the 1ft. or 4tb to the 2d. 

'^' ya 4 5 6 7 8 .9 i ler 

Roots or P. l-ll : 'hr 41 f a T B| .Q( i |br.!tth^ 

Sq-Ki-M 2" I 4 <t |ii(i 3.1 3<1 
Cube* • 3* ( a 2r.i-.6l 123 31>. „.„ .... ,.,, 
Biqi«lraUs4iti 1 II' s)| 3sti 6M UW 24U1 W;!'. .656, 
Sut'luHils 5LtJl JJ 8LiilU-i4UlSi 177M6SQ7 i2rm.S'iai9 



o the Sd 3S the 






* PHii'ortion ia « relktinn or enmpariion existing' (■elii'epti t«i» 
IBore nuinltcm t u iii ^' la* le. • »ch Grst terra is u r 
thait the 3il »» the aec-nd •■ lesj than the 3<l nr ai the J I 
■ ■ ~* ■ lis, tisi'-lhe Rult ' 

I ihflti the 2'1 w VV _ . 
!r»s will liriiiK tVic \«\ 

■ — - ^ nunibpr. hf >j|Wft\v>,\n 

Hti'e fuoinelrical rmliv If Uie Wxm*. ^^ ^'*'a t^«.<»».'''' 



c 14 wXvx.^vf'S'^^ 



oor- 
tbc 
the 

!(th.^^ 

krea 
dity 

1 



p_ff " 



The iiidlcet in ihe table, (iiicreafing by aJdition are in 
arkhmetical progreflion, and) fliow the power of each term, 
if the firft of each feries be taken as a root ; otherwife they 
only I'ene to reprelent thole iminbers as they ftand connefl- i 
cd, (in arithmetical and geometrical proportion or progreffion) | 
(6 that tlie fum of any two or more indices is ihe index of 
the produft of the fame terms in one of the geomeirical fe- 
ries ; as, if one or more lorms be length and breadth, or price 
and cjnantityi their indices added together is the index of ihs 

area or value. If a board be IG ft long and 2 liroad 32 ft. 
is the areu, (and 5 its index.) Or if one index be fubtra^ed 
IrOm another the remainder is the index of ihe <iumieiit of 
the fame terms in one of the other feries. Or half of any 
index is the index of the I'quare root, and a third is the index 
of the cube root, &c. of any term reprefented by fuch indtx. 

What is the value of 729 yds at 81 ctsper yd ? 

3-1-2=5 index of 59049 cts. A. 

Eivide32by8. 3 -5=2 index of 4 qt. A. 

If Iclb coft tS what will 102*lbcoft? 

U 5=6-2=*indof 256S A. 

lat is the fijuare root of 256 ? 4=iwice 2 tnd of 16 root. A, 
'hat is the value of a piece of land 2 1 6 rods long and 36 
brend at 1 S per I'quare rod ? 

a^-a=56 index of7776 rods org A. 

t'lM. l1ie ""S Racentling: the otber c1r«cf niting, whoie rutins »re rqitkl, , 

be inulliplicJ lof;eilier, tlieir itveral pruriucls will bt tqii»l to tucU otiu 

Va 8 4 3 1 ,25 .5 1 3 ♦ B : 4 ;: 4 : 3i '^^ " 

pU. IS 16 16 16 16 8,0U 8,1) S 8 H U i 16 i-. 12 -. 13 
To ''orm > cnmp.rliiin ; tlier* nuai he iho termi. w'.iicii ar,- tamrtimt* 
cillid » «<iJplct, tlie lirft terra is c^i'tcil tliL- knrcc«i1i in ami ilir srcnd 
.^IjffciiDSeiiiitnt ( It.crulio bctuctn llif«> terms is llie srniit of lliai be- 
JuerM »iir oiher anifctileiit «rd tiiiiBtqueiil of k simil»r qu-Kiy j as, if 
Jj^icvatSU i.'J.n( «i(l4>d»c«»l^ 



r SIMPLE MULrffLICATION. 
Sec. 4tk Reduction of Space 

li tUereduciagof uukaowD la kiiuwu (Quantities. 
A Trianjfk is 3 figure having ihree fiiles anJ angles. ' 
IcnX^ft ilie is ufually called the kifi, and the fhoriell di{] 

RH to tho oppofit nngic or coruer tiic ptrpmdiet 
To riiu!€ the catttents to kntiun quanlitiet. 
IE. Muhiply the length of the bale hr \ or ,5 of d 
Qilicul.ir, (or 1 he whole perpemltciilir by half the bail 
awd the prodtidt is the artn or fuporfidal contents j ibi 
multiplied by the length produces the ftlidity m ibliJ t 
tents, in meafure of the lame deoominatioii tlw dinienfU 
were taken in.' 

Any plane may he relolved into triangles 

EUAMFLES. 

What is the area of a triangular piece of land, 30,45 C 

igeft Ude and 8 ch h^ilf the peri-endicular ? 
' S0,i5 bafe. 



8, i psr. 

Ch. ^Vi,m A. area. 



What is the confents of a field containing 4 triangl 
each 5,4 acres longi and e»ch perpendicular 2,6 acres i 
'^^i acre being a fquare of 12,(i49 rods nearly. 
I^K bafe. 

^^Hfc€x,5= 1,3 ^ perpendicular. 



7,02 area of each triangle. 



S8fi8 whole area 

What is the value, at 2+ as per ft, of a three fided (iicic of 

limber 22,5 fi long, and every iide 2 ft, half ihe perpeudicuUr 

"' ■? length, iper. middle ar. liafe. fol 



,&4><=: 



i8,ax 



=97,8 



^^t^>S 



Circles and Pob/gons 

Are regular figures, whofe centrts are equally ilil 
erery pimv in the c'mumfirerKe W onilide wliicli is cqm 
dKAant from an angle. Twice the diQance from the mid 
•f one fide 10 the centre is the dinmeter. 

To redact the area to inoiun qiiantiiii-i. 

ItuLS. Mntiipty half the length of all the fidts or cirei/M 
Jertnce by half the dinnieUr ,- (i e. from the centre to the mid- 
dle of one fide or circumference j) and the p/oJudt is the area, 
^ia the given denomination.) 

Or iiy the fquareof ihe diatneterof acircleby -{^ or ,7tt 
and the product Js ihe area. 

Multiply the tliameter of a circle by 3.141.59 or '^, 
the produift is the circumference, which Xf/ by ,;il831 a 
produces the diameter. 

Examples. 
Half the circnrnference of ai What is the contents 1 
' circle being. 1 1 and halt the di- pall ; whole eir. is 
iiiniicter ^p ; what is the area ? diameter 

1; 1 I, 
■' ■ ., _ * limes the area S 

; ■ 98,5 area. A. * pints deep=* x 

Three fides ofa hexagon (or folitlity A. 28,29 .^ 

fix>(ided figure) being iti ■ pt being a cube of S,06? ■■ 

and half the diameter 14' 

ihc area is ~67^ . '^" 'n-eg»i!ar body being put 

into 3 pail of water lOin.diam- 

Heqnired the folidlty of a""-' *if "rf/f.""""?' " 
Orindftoni., .hofc ' what » ,be fQUd,ty of .he ll 

eirwmference 
fi f diameter 



i 75,43 inches. 



_ 'lOx I0x,7854.= 78,3* p^ 

'area. 6dei)l 

area 452,58 — I '^ 

J8to,S2 — aI 




I 



Multiply the circumference of a Globe or SpRerb by 
dumccer, and ilie proda<;> is its are^ or rujierfidal conii 
multiply thii by | or ,\(itifi of the diameter, anij the prcxIuCi 
is its folidiiy. 

What is the diameter, fuperficial and folid contents of 
EiTth, (Aippofing it a globe ,) the circumference on the etjus 
being about 24855 miles ? 

(24855 X, 3 183 1=)79 1 1,6 diameter, (x.ie 

(a^SaS X 791 1, f> = }19S(>i28l6, area, {xl3ia,6 
2S93*;6*0580t,8 folidity. As. 

The weight olapieceof taetal being 100 lbs. and 97,81^" 
with a part in clear wjter ; what U the folidiiy of that paij^" 

lOJ ~a7,8 =2.2 lb X 27,66 ia=(the Iblidity of 1 
water, TatU 4) 60,85 in. A. 

How much ought to be heaped upon a buflicl of a. . 
potatoes, Stc. if, the bulhel, being 18,5 in. broad, will, bai 
Its contentfi of apples, &c. contain 1 ,3 in. ot water, faod or aj 
fluid on the whole forfjce of the boilom ? 

18,5x I8,5x 7854=2G8,9Ixl,S=St9,583W'Jw^ 
= 1 bulhcl nearly . 

Huw many degrees, and miles, has th« earth advanced j 
her 1810th revo!ution,(lince the chriftlanera,) it having t 
4', 1 1 lunar months lince the year commenced ? 

(T.iiU \i.) The annual modon of the earth each montl 
27,597 V 1 13,4236"'^ f-^ 

Or the motion is 4.584093* mi each month. 1884062S8," 

How many degrees of longiiu Je has the earth m,oved & 
noon, being 6,4 hours ? 

[^r IS.dinrnal [notion 15 degrees per h.) 96 deg- 

Retiuired the weight and folldlty of a piece of wood, wh8 
being put into a piil of water 8 inches in diameter, raifed jf 
water 4 in while fwiLnminf . and being forced under, itw | 
ter was raifed 2 in. higher ? 
8 » 8 X ,785* =5 J,265fi area of psil x 6=^301 ,59-«- fol _ 
• 4 1 in , oW ACT ^)^«\'gsa -P"^3 



1^ 






SIMPLE DinSlON 

the reverfe of multiplication ; and is the divi 
!hg of one Jinij/k number by another to find tha 
queiient. 

Thejargeft given number is commonly called I 
dividendy the iefs, the divj/or, and tleir refult 1 
quotient. 

The remainder is a part of the dividend, Iefs thS 
the divifir. 

Rule. Find how many times the divifor I'so 

talncd in (a fullicient number of) the left hand fig- ' 
urea of the dividend j fei down this number for the 
left figure of the quotient ; multiply the divifor by 
it, and fubtraft the produd from ihe faid left hand 
ligures of the dividend ; to this remainder bring 
down ihe next figure of the dividend, and if // is 
ftill Icfc than the divifor, place a cipher in the quo- 
tienf and bring down the nest figure; then the 
number of times the divifor is contained in this 
fum tB the next figure of the quotient j with which 
proceed as before, &c. unlil all the dividend Isbro't 
down, and if there be a remainder place it over the 
divifor at the right of the quotient : but if decimals 
be required in tiie quotient ; annex ciphers foe de- 
cimals to the remainder or dividend, (until they ex- 
ceed thofe in the divifor, i, 2, 3, &c.) divide as be- 
fore as far as ncceffary, and point oiF as many dett- 
maU from the quotient as the decimals In the divi- 
dend or remainders exceed thole in the divifor i but 
i^'there be not fo many figures in the quotiant, 
fcj^ jr e/jc defect by placing cipUevs ta \.Vt \t4x. »at'\\- 
fiStov muit beas many dc cittui^ Vu v\r ^^SSr^ 



ind quotient, as there are (ufed) in the dividend. on| 
remainders, (tiee uem. of rui.bs.) "J 

Natf. The clivifor is ul'ually placed at ib« lelt and tijfl 
juocieni at the right uf itte diviJeoil. The ciphers at iHfl 
-ightofthe divlfor may be neglc^<;<i or pointed off, and ajj 
luny figures at tlie riglu of the tliBideoil j ihcfe ligures ar^l 
lecimals or m\\ be tbe ri^ht hand pan of the Ufl re[iiMnOerJ| 

Proof. Add the remainder and every lower iinojl 
jf the work together ; or nmttiply llic divilbr an(lj 
juoticnt together and add in the mniinJer, eith-,j 
;r of ihofe Tunis will be equal to the dividend ; or" 
ife the quotient as the diviliir, and the divif'jr will 
>e the quotient, leaving; the fame remainder ; or x.f 
he — rs of the 4-r and qt. togaher, (^tound as in 
iroof of -*•«,) and add in ibtH of the hill remainder* 
]id ihc — r of this fum will be equal to that of the 
■^nd, if the work be right. 

The whole iialue divided by the quanlity gives the tialue a 
,} in tbe quotient ; auy fonlttitt divided by one of Its dimeifjk 
•om gives anothtr part or dimeajioii, according to the capacii%il 
if the figure. 

Examples. 
If 9300 gallons eoft 475330 cts. what will 1 gallon cod ? 

*r, -.1 I. cp. 1-3= 2 

IS^)4"53,90(2u6f»-?cts.A.or23,)4.75S,9(2^6,6913 +c 

B4d 46 23-1 1 

I 



153 4753,9 proof, "l 
138 



Oby-i-», — 

2,lO00Qa» 

Jft tbe above example the two ripfhers w *\v« tv^^. w. "^w^ 



SIMPLE DIVISION. 

thattlic -T-'ii/ fliould be equatlj- lefTened; *''|4-l& ^ eqiul 
*o ■"l4os °^ ■"^-iTPBoff' *^'^- pointing off 2 figures is eijual 
to -Tj; by lOO, and if boili the -r/ and -rW bu cijuaUy -rd 
it will not alter ther qt. 

23 13 contained twice in 47, fo xjf 23 by 2 and place the pt 
under il, fubrtaft it therefrom, to the — /■ l bring down ihe 
next figure, of the -tkj/ 5, and becaufe the -t-c is larger than 
tliis Turn l5, place in the qt. art! bring down the next fig- 
ure of the 'rnd 3, and find how often 23 is contained in 1 5 *| 
and place the No. (of times ; viz. 6) in the qt j xy 23 by 6 
aiiit fubiraiil the pt. from 153, to the — r 15 bring down 
9 or 9 ), and becaufe the wliole "j-c is not contained in this 
fom there can be no more itxegers in the qt i then the whole 
— pUced over the whole -r-r iliows what part of I the — r 
is equal to ; viz. ^^^^ ; fo the qt is 2^ t6 anj as near 1 mor», 
(which would make 2o7,) as iSiJj is to 23jo, or as 15,0 is 
to 23. 

In the fecond operation. 9 being brought down, the fura is 
found to contain the divifor ,6 times ; fo v.y 23 by ,6 and 
—t the pt i3,8 from 15,9, to the — ' 2,1 bring down in 
this fom ihe -r is contained,' 9 times 23 xi/ by ,09=2,07, 
fubtr^a this from 2,1, and the — ts ,uS, &c. 

■ofl. wlvi^eval, quantity. proof. 

l82b,)8"<19300j(Uoo,5)8oo9000,(;82o, _, 2 

7280 4*005 proof by qt's — < 4 

7293 3i3U850 8 

7280 9S2_.40 i>0— r 

1000,0 fiSjOO, 8 

9:0,0 fisiio, n 




— J &0,0= 90,0 

Bivitle 11675 K- between Il4 nien. 

114)ll675(itifi,4lfi f. qt A. 

« /oaj of wood be 4 ft broid w«l 4 thick ■■, how long 

tJtbeto contain I cord ? * w 4 =\»^V1H'^ \i. K^ 

9 wataaa SB ft ? v%v'*V^t -^ ' 
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SH^IPLE DIVISION. 

What is tlie perpendicular of a iriangle containing 45 ft 
on a bafe 2 j feet long ? 2G)4 j(2,25 x 2 = 1,5 ft A. 

What is ; the diameter of a circle +4' in circumference 
containing 154 ? ' 44)l54(3,5 = <- diam. A. 

Wiiatiiibe breadth of a board containing 27,5 ft i*,61ongI , 
14tij275(l,«84- ft A. ■ 

If a piece of land be 33 ch long and contain G5,257 eh, 
what is its breadth ? 

3 )65j257(2,l7523333 Ch A. 

Wiiat is tbe length of a trapezium whofe mean hreadtbit 
4 and contents 51 ^ . 4}5t(i3^(ft, in ■) A.- 

Whai is the diameter ofanofla^on, (having 8 fiJcs)whbft 
contents is 3_.,72, 2 fides being 4, a ? i,i:.yij,V2{G.* A. 

What is the circumference of a circle, containing i52,5S 
inches, wbofe diameter is 24- in. ? 

2*)4.52,58(l8,857ax4=7S,43 in. A. 
The area of the end of a cylinder being 210 in, its coa- 
tents 26-^50 ; what is its length ? 

210)26250(125 in. or 12) l25(10ft. 5 in A. 



]+)294. 280 56(21 20 4 



_ //. In. har. ft. in.har. 
20)i92 l72a 2i(2*,6 86 1,2 



2o; 12; 4; 

In 443/ 132 d. 7iGf. how mstnj £./. d. 

(^U (wf (\m\t. A. 

b> 101 92 acres 48 roods 800 rods,bow many miles,3cres ^ roc 
6*3)192.1(3 1 12 

4 48 600 



. Tie preceding Rule admits of feveral Tarialions'5 a<, m 
ffcedivifor is lo. lOO, &c. or ,■., ,0i, \c. the decimni p 
moved as many places to the UEt in the divifor, when i 
" • ipO Ac. Or as many places 10 t.\w fiilhXisOcisieaTiii 
> *i»c Jivifor, when \\ is ,\ , >0V, Swc. twins v\i« uj 




SIMPLE DIVISION. 59 

required. When the divifor does not exceed 12, 120, Ac. 
the ufual method is, to place the .firft quatienUjigure under its 
part of the dividend and if its produA be lefs than faid part, 
fuppofe the remainder to {hind at the left of the next Hgure 
of the dividend, under which place the number of times the 
divifor is contained in this fum ; if any figure or fum be lets 
than the divifor place a cipher in the quotient and coniider 
the number as a remainder. When the divifor is the pro- 
du6l of two or more numbers, the dividend may be divided 
by one of thofe numbers, this quotient by another, &c. the laft 
quotient and remainders are the quotient required ; to find 
the true — »', xj? the qt and ^r together, fubtmft their pt 
from the *^nd, the difference is the — r fought. 

Divide 4794 by 100. 47,94 A. ^e 4,4 by ,01. 
Divide 49,1 by lOOOO. ,00491 A. 440, A. 

2)5475 30)42,27 ,5)1042, 

qts. 2737t 1,409 2084, As. 

,07)49,63 1,1)894 1200)27,6 

709, 358,18 ,023 As. 

Reduction Ascekding. 

Divide 42315.5 by 343 =»7 x 7 x 7. A.1833J^f 

7)423155 423155 

422919=:»l233x343 



■»■ II* 



7)90450-.rr 5 
7)8635— r 5 



236 true — r. 



<^t. I233r*r 4 In 247543 farthingiiow many jf ? 

4)247543 4Hl2x20:=060f.=l;f 

1^)61885— rSf. 
« . «0)Sl5.7-..r id. 



fSt —r It ». l4.%t'«^Sl\\\t. 




SIMPLE DIVISION. 



CoNrH,*CTioNa. 



As dHcling one number by another is equal to fubfrafting 
the divifor or quotient from the divniecJ as many timts ai 
, there are units in the other ; fo we may ufe a larj^er of fniall- 
er quotient than the required one, and add lo or tuhirafl 
from this quotient accorjiiigly ; thus xy the -^rby Ri, lUO, 
20, 3( 1, 2i,'0, 3, 4, 5, c and fubtraiTt t\\e p eiiu£l from the 
dividend or the -^nd ixota tl and diviJe the reiuahider by 
iJie divifor, and add this quotinu to t]ie firft if the pt were 
fnbtrafted from the rr"''. if not fiibtrait the laft qi from tlie 
firft for the ql required 

Op divide 1, by ihe given divifor and multiply the divi- 
dend and this quotient together and the proilufl: is the quo* 
tient required Or r.iuliiplv any given dtvilbr irio i^^, tb*» 
•| is *BB' ^ then divide this fraftion ^nd its qiioiients by 
fuch numbers as will do it without a remainder, and divide 
the given dividend by it, (ie divide by the upper and xv the 
quotient by ilie lower part of it) for the quotient requireil. 
The above methods may be inverted for sn. 



i 

r sot 



Divide S5379I0 by 35+5. 
35450^.0 - -rrjt JOOO 
55*5)353"9l0(lO0i; 

7090, 2 -t. 

7090 

qt. 998 A. 

Divide *3"2i,9 by BOO 

soooi,...-( .003 



87,1+38 qt. A. 
Divide 421 13,74. by 2,5. 

10)42115 74. 



I ' 10)42115 74. 



l684S,iBG ^t. A. 



Divide 235452437 by3 100 

2llOO)235452t|37(Ii2000 
2352.. . 

2."24 37(l20j«»J 

252. 

A. qt. ll2l20,,-^3^ 

Divide 432,25 by ,25. 
.25)1, .( 4. 

qt. l729,0O A. 

Divide 45639,1 14 by I8S- 

500 45639,' 15 

1 0.,tia'i%s.V= K.. , 



SIMPLE DIVISION. si 

23955 , 

i.79,l)2395l7900J,21 (5000000, - 



479 J j 320998,79..( f600, 
28746 ., 



33538, ( l^ 70,003 
33537, ^ 



4999329,997+ 



qt 4999329,997 A. 1,79.. qt's— r 7 

■ ^ - 1,4373 .j-rV— r 3 

— proof 

f3527—r 8 —^ from 21=13 

II 
^ncPs — r 4 

Divide 479136,245 by 66fi66^ *=66|. 
^^ ^•^2395,6&1225=: 7187,043675 qt. A. 



Divide 4325734 56 by 333|. 
333|)1,...( ,003 

1297720,368 qt. A. 



* Thesig^ 4- used at the en>^ 
of a No as above sifirnifies mor' 
or that the No. is toosm*!' 
And — signifies less, op thj* 
No. 18 too large. * 



APPLICATION or PRACTICE. 

Reduction Ascending. 
To reduce FraBions or Compound Numbers^ to higher denomtna^ 

tions» 

Rule 1. Divide the dividend or given number by the di- 

vifor, or by fo many of the given denommation as m.'ke one 

of the next higher ; the quotient is of the fame vaiae of the 

given number, in a higher denomination •, this qt may be 

*rd by the next denomination, &c. 

R educe 43753 1 4ths of a pen- I 20^ 
ny to pence. I Reduce 4757fy3 pwts to ib.. 
4)437531 j 

qt. 109382^ d. A. \ 

F 



S2 REDUCTION of FRACTIONS, &c. bt 

Reduce **4 ft to its proper | Reduce 4755S nails topj 
terms. pertevnis, 

9)2*5(27^. ft. A. I 4)1 1889 — r 2 n;^ 

[ A. yd. 2972 — r 

2. Divide the dividend and divifor of a fraction by fudi 
;i number as will divide both without a remainder, in the 
fame manner divide their quotients, &c. the lalLquotienls ex- 
prrfs the frafliofi in it6 ihorteft or %/■</? Urms Or divide 
the greater number by the lefs, the leCs by the — r, tlie firft 
— r by the 2d, &c. till nothing remains, thelaft divifor is the 

• largeft {number that will divide both without a — r, viz.) ' 
Commnn D'vifir or ineafure, 

^^xuLtt ^^\^\\>\o'a&\n^eik\ Reduce :^^Mo its higlteft 
terms. > , s , tertiis 

• 8}i?J=''?s= ^l=5lb A. 1444 777 1 lU) ^^=^ A. 
*j 444 

Reduce {^l to its higheft 

terms. 5)\l=i C A. ■ 333 444 1 
1 333 

Reduce -^^ to its higheft I — 

terms. " .OTTiiiS 3 A. com.-r, UlJSSSfS 

I 333 

3. Divide the dividend of a fraflion by its —i 
<luotient exprefles the given value in Derinmls. 

1. Placc-l, (with ciphers annexed, under .iny decimal 
and reduce it to its higheft terms, and it eKprclles the given 
value in a vulgar fraction. 

Reduce 4 Sto decimala. 4 3,00 ,75 S A. 25 ^ 
Reduce fi5 to a vulgar iVaflion. 

^ 2S^§^-f=i A. 4, 1,.. (,25 proofs* 

/iedac& iiis. U d. to £. 

iS^tl.OOOO 20) 



itfcol 

:imkl 
jiven 



► 



SIMPLE DIVISION. ' 6S 

Reduce 10 oz, 18 pwt. l6 gr. to lb. 

20J pwt, 02. 
24;16/,6666+ 18=18,66G6(,933+ 10, 

lb,91llll-*-A. 

Reduce il to decimals. 

25;i7,00',68 A. 4j^J|= J J proof. 

Reduce ,0875 to a vulgar fraftion. 

^^hmUrAiiTi A. 8},7(,0875 proof. 

Reduce 14 s. 11 d. 2 f. to £. 4j2,0 

12)11,5 

20)14,92+ (0,7464- A. 

Reduce 26 quarts 1 pint 2 gills to gallons. 

pint. quarts, gnllonsj 
4)2(,5-h 1 =,75+ 26=6,6875 A. 

To multiply hyfraBims^ Multiply by the upper and 4-^ by 
the lower part of the fraction. 4 ^ ij-^ 8(2 pt. 

To divide by /rations. Divide by the upper and xy (the qt) 
by the lower part of the fraftion. 4 -r | =2 = ^8 qt. 

Multiply 45 by |. 45 x 3= 135 »r5 =27 A. 

Divide 27 by |. 27 x 5 = 135 ^^3=45 A. 

What is the length of a parallelogram, contaihing 830 rods, 
whofe breadth is 14 rods? 14; 830(59,2857+ A. 

14)830(50 50 9.2 857 The two last figures in the qt S7 

' '"* amount to 1,1286 inches in the length 

of t?iefigvire, andto ,00798 rd area. 



70j, 



14)130 ( 9 ,0« rd in length produces 1,12 area, ,2 length = 2,8 

l26 area, 9 length to 126 area, 50 length to 700 area. 

^ Tho'the operation were infinitely extended the ^rnd 

14) 4j0(,2 would not be exhausted, nv'ithcr would it increase the 

qt or length of the iigure J in. more than what is given. 



APP L I CATION 
cf the PRECEDING RULES. 

Geometrical Evolution, 

Being llie revcrfe of Invotulion, is the extracting of rtots, 
ur finding t!ie firft power of a number from any olhur power. 

RvLE. Point the given power according to its index ; i.e. . 
place a point over units, and if the piverj power be tlie £d, ( 
whoff index is 2, point crery 2d figure in intcf ers and deci- 
,nlals, if the given power be the 3d, 4, 5, &c. point every SJ, 
r, 5, 'figure from units ; iben raife a number that feems near 
ihe mt to a power wliofo index is one lefs lliau the given ; 
..'ivide the given number by tliis poxvcr, and divide the difFer- 
(oci; between tbc quotient and fuppofed root, by the given 
index, add this quotient to the fuppofed roo! if the root be 
i;fs than the (1ft) quotient, if not fiibtr3£t it ior the mot rp- 
.■:iiin-d. * The lirft figure of any root may be found in the 
foregoing Table of Powers. It is generally bpft to perform a 
iecond operation, ufing 2, 3 or -t of the firfl figures of the root 
■js the fuppofed number; the root thus found will be nearer 
tiiau the firft, if the iirft be not the ti-ue rootor* or il will be 
a proof of the firft operation. 

* Jf .. T d;vi<le try [»B-er b^ its rouL ilils qiu'llenl hy llic saiTie ^.nt, 
le. iiil.l ilie niimlicr of divisTOiis be r>ni; luw ihtn llie iiiikcofilicin> 
H\ tvv.tr, it U rviJent tb»l Ilia kslqiintieni will (ic the roolj but, ifthi 



BiKti iinuer be difldeil, in Ih«s«he munnfrr. '"'a mimlirr less id'nn It* 
raOl, llif U« <[i»n;cnl will be Utf;n ibati Ihe Poor, aniJJf i)i(ht|-d by 
i number Ufger tbnn the roof, tlie (niottcnt will b^l-j-. th:n the 



% number beiucen the siipp^tion »nJ q.jo- 
litni, (wlticli is ne»rer lo Ihe fiirmer I'lan iLa Ujler, ili« %aa\n 
ront FiuptedOtlie'^foreaiuitablr ptrt orthcdiiTL-rencc, a.IiW lotlio 
"luxller nr »ubtrocl*(! frnm tlie Uvjr'r of iht two exlremcs, inusi e'ltt t, 
■iii-abernMrtrtherno! Ilian otie of ilie cxlremesi Bitd Uie Dearer tUc 
-'Pivrhinnii to llie n«A, tliefiirtfiei- cxsot ilie root will be ttibe first 
■itf. !mj»me Ifte pr'"liict oF2 or moi-p tqim^ wvmVieT* is\n^i;t l«i \(,u. ^ 



EXTRACTION OF ROOTS. i«5. 

Examples. 

What is the length and breadth of a fquare containing 625 . 
fqiiare feet ? 

iuppofe 22)625(28 * 

22 
«? — proof, 

given index 2)6(3+ 22=25 ft A. 2J)625(25 

If an army of 60000 men form a cohinin fquare or nearly ; 
how many would there be in rank and file ? 



• • 



fuppofe 240; 60000 (250 ■) . 2t5 rank. 

240 3 ^^24.44- file. 

3 

What is the length of each fide of a block containing 1728 
cubic inches ? ^ . . . l2 in, A» 

fuppofe 11x11=1 2 JtliY28 ; r¥ 

11 

or 10 X 10= 100)1728(17 

10 3)3(1+11 = 12 A. 

55)7(2+10=1'^ A 

What is the biquadrate root of 1296 ? Extraft the fquare 
root twice, or 

fuppofe SuBy. 5^125)^1296(10 - 5=- 5 -r 4 = 1 + 5=6 A. 
^n^Tif^Ti^^ proof or Appose i| x 6 x 6)1290/^ proof. 

Note. If the fuppofed root be facli that the left qt figure be 
like its left figure, thefecond figure of the root will be rights 
if this be near the fuppofed root's 2d figure, the 3d figure of 
the root will be ri^rht, at the firft triah If the 2 left figures' 
of the ({t be like thofe of the fuppofed root the 3d and 4rl\ 
figures will be right, the firft trial, &c. To find the fccona 
figure of the root, by the table of powers ; — / the given pow- 
er of the 1ft figure of the root, from the left point of the '• 
|riven number ; to the — r bring down the next figure, and 
-T-^ this number by the differences bevw^^^ ^^^^ -^^^^^^.-^ S?S^- 
trz6ted and the fame power of the next. W^^et *^^x^^'^^^'^ 
// is the 2d Sgure fought. If iV\e i\T^ ^\«^wx^ n^svaX' a h^^ 
be dlminiibed one it will be ri£\\t, gitviX^XM* 



■■• 



\ 

I 



0-8 REDUCTION. 

Use of the Proportions in Ntrnieration. 

They exprefs the proportions exifting between the Bidi 
weights^ and meafures, of different kinds ; alfo between tl 
different currencies formerly ufed in the United States, i 
tlwFe of England, Ireland, Canada, &c. , between the c 
tents, dimenlions, ^'C. ofdifFerertt kinds of figures folidV 
fuperficial 5 between the gravities of different kinds of fu 
fiance, &c. 

Every proportion reprefents the value of 1 of the preced< 
ing name, in the name or kind written above it ; except the 
left part of the tables, which is the reverie. 

Tojind the value of one coin, weighty meafure, dimenfton, ^c. xfi^ 

any other. 
Rule. Multiply the number to be reduced by the pro- 
portion* which it bears to that required, [i.e. by the value of 
1 of the given number in that which is required] and the 
product is the anfwer : the coin, weight, &c» given may be 
ufually found at the left of the tables and that which is re- 
quired at the right or atop, and either at the right or left o( 
the given and under or at the left of the required coin, weight, 
fee. is the proportion, value or multiplier required ; invert 
fiiy multiplier', [or divide by it,] to reduce the coin, weight, 
ire written over it, to that at the left. 

Examples. 
P pri.'/^o r " •"•.., atiu dO d. fterling to dollars* 
20 12 ^^ . 

120/ 900^ 
^ fT.lprc.-^iJ 

U4oJ-t. 900^+ 90//=24S0J 

1 



54)2430(45 8 A. 



• • 



• The proportions arc g-iven be- ween 1 of the last mentioned denomr 

natirth at the left and its »alue in lha=. wnUeu over \X.\ ^l•^«T^ 1 cf the 

j^/pT/J denominsLtion is larger it an I of \\mx\. >^W\c\v\cTe^\\vt^,^\v«J >^^ 

portion must be Bs much iarg^ir than unUy w "V, \v\i\k\v ^xi^NiXX^V^ « 

0idcr€din £nding pro^oi:\XQi\'»n 



REDUCTION. 



^9 



g to £ fterling. * 
0,125,or45'f '^i: 



25£=-10£.2s.6cI. 
)d. 

K) lbs. troy to lbs. 

•7G==82,2857 A. 
lb avor to troy. 

)0(99,65lb A. 

' folidity of a cafk 
JOO lb avOr weight 

n lb & in. 27,66) 

300 



What is the value of 6 lb 4 oz 

troy of ftandard filver, or filver 

11 parts fine? (3^« ^0 

U,056 X 6 = 84,336 b=6 Ifc 

1,1713 X 4=4,6852=4 oz. 



4 89,02i2g A. 

or 6 lb 4 oz=76 oz. x -J^i«= 
89,026 A. nearly 

How many bufhels of grain will 
a garner 5 ft iquare and 4 deep 
hold ? 
(T 9. pro. between ft & bu.f f 5 

5x5x4=100 ftx|||= 

8j,323 bu. A. 
4 



pk. 1,292 
8 



A. in. 8298,00 
5,92 wine gins. A. 

£ N. E. currency 
to N. Y. and fterl- 
15) 

too S 

50 j^ N. J, I . 
1602 N. Y. ^^ 
90 £ St^rl. 



gts. 5?,3S6 

or 80 bu. 1 pk. 2,3 q'ts. 

What IS the avordupois weight 
of 20 prpes of water, (allowing 
the calks to weigh li tuns ?) 
rr. 11.) 

'3^^4x20 =9,39375 T 

1,5 



^ole wt. 10,89375 



The diameter of a circle being 

20 in. what is its cir. & the Mq 

jof an equal fquare ? 



weight of two cu.^3,14x 20=62,80 circum. A. 



lad ? (r. 17) 
isoz.i/,325x,^^| 
A. 



,886 X 20=\T ri*i^ ^^^^ ^^ '^^^- 
containmo ^s ^:v^3lOcv'^'^>^i^.^ ^\^- 
cle. A. V,T,\^^ 
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ASTS OF COMPOtnJO t 



k 



COMPOUND ADDITION, i. 

2 

'SiMFLt AoDtTiuM andDivisioK. i 

Add each tokmn of the same 3 
denominaliOn logeilier. nnil divide ils sum by 
9a many aa in^ke oi.t of the rn-s( higl.er ttc _ 
nominalion i Etldau-nUie rtmuiiiJci' and add J 
ttie qiialient to llie nest coliiran, &c- (In llie 
lame m inner vulvar Iriiciioni are Added, aiid 
Muii- aum divided by thb CQiamun divisor ) 



COMPOUND SUBTRACTION, 

IPLS SuBrnnerLiK sod AnniTio 
e lower ".nibei' iVoir 



Subiriict the lower "Tiiljei' iVom llie 
■ft where the Inner iKunb^i- i^ \te br. 
grit, bubujci iirram [i!iacoinm"ii dirisfr i-r] 
10 mauy ta mitke uneof th^nexUlenomitittttaa 
mid idd llie ppinsiiider lo the iippsr I'limhtp, 
■el dmvn lUis aimi fui ihc rtniainder rpqiiip. 
cd, add one to ihe neil lower number and sub. 

OMPOUND MULTIPLICATION. 



w 



. Mvi 






noil. 



Miili-ptyencbnuniborby the niuhi. 

& divide (lie product by so mnny as riii>k< 

ofthe neiL dentin dnailun, set down llie ft 

mftinder&nd adit llw qitnlicnt to llwnexi prii 

ivlikh divide as befiire. 



COMPOUND DIVISION. 



Al 10 


19~~^| 


21'-' 
lOiJ 

A. 10'- 


r- fl 


■'1 


2TQ 

12)398 

34 




A 31 10 . ^^ 


.f=84=(- 


)3<3i^ 



. r)!-, 



, MUL' 






Ditiilr eichnumbtrbTlhe diviior.ift 

ilnwn Ihe qiutient and midtlply tlie remaladfr 

by a nliir'uT thai will redilre it to tb« nc^l low. t~ 

fr deonailnttion, add this uitn to tUc ?.v\tn I'^SH.'ii-* 



4US IS (3 ia| 
4)rii;ia— r3 




In Geometricai- Propobtiun, 
ton of mu1ti])liciiticn and divilton, whi 
n the numlier of terms gi«en ; tt is alfo calletl 
'tteof I roporlkn," becauieUie ratio or proportion, exift- 
e ween the given quatility or c.mfe and its re<iuired 
or effect, is given in numbers of the (a,ma quality. 
iLE. When the /infii'er is to be larger than the given 
rTof the fame nume or qu,i!ity, multiply this numitr by 
rger of (he two otlicr ^iveu number*, tliat are alike in 
ry 1 but, wlwn the anlVer <jiij;la tt- be Icti, muliiply the 
aer, tlmr is ofiheame name pfthe anfwer, by the Itaft 
tnra aiUer given liumbeis, tlivide t'^e prxlufl liythe 
and th.' 4uoiieiit istlie number required For jiro'f in- 
^e i]ueQion,iujlungtIieatifwcrapart. {SieDtm. J HuUs.) 

Examples, 
2 yds, of doth cod 3 ■, what will 8 yards coft ? 
tre S fe is of the fame name or quality of the anfwer, 
1 mud be Ijrger than 3 therefore xy Bj' the Urged of 
inilar numbers, viz 8 vda. and Jividt; theproduCtby 
ther, viz. 2}iil{l2S, A. 

8 yds coft 12 S what will 'i yds coll ? 
(re the anfwer is to be lefs than the given number of the 
tiacne, viz. 12 S therefore xy by the leaft of the Smilar 
lers, viz. 2 yds & ~-e by the other i.e. the largell of 
M, viz. s)2i(aSA [and proof of the iirrt.] 

■Tojlale or arrange tiumbtrs Prop^rlimally, 

lace the qiiiincityarcaufe for the firll term, whofe 
is giv«n, (wludi place} for the lecond term, and 



myqintntilyircaiiaeniuli r« Hup, unillis price or pfTe«».Wi«. 
IS irii-'iiciriii the trui-prDp'tniou Ij^iween s,t\\ oiWx i\>iiii*I\v^ «t 
nfthv mtme kiad aoH ilspriccor i:fEcct,ai«\is>.^««i'™^V.V^'^'^'^'^^' 

""'"' >r/i- \.i\ h\-i\„i (iv..;ir.vi.Wn «Vvvc\v \». Views V» 'OM 



ihe qu-inliiy or caiifr for the third, whofe f^rkt, tfftB cr anf'ner 
M required for ihe fourth lerni, which may be totiiid as befott 
Jfy^ multiplying the 2nd St SrJ terms togciher and ciividinf 
their produft by the I ft- or fiich a number'' as wiil bring t« 
Ift term to the 2d will bring the Sd to ihe 4th So the Ut 
and 3i.i lerms are alike in quality, and the 2d and 1lh wiil ^?, 
be iiiiiiW. As any caufe is lo its efiVt% fo is any greater of 
lefs c^ufe, ol the fame kind, to its eH'cf^. Or as an cfTeQii 
toitscauie, fois ftnothtrcfle^ limilar, to iVj caufe. 

If 4[> 9 are equal to 9 ^f fterling, how many £ are 2700 % 

worth ? 

AsUlS: 0£:: 2700 g : 6o7,5^. or 2T0Ox ^|^607,5/ 
9 

4'-,)y43.. 0(607,5/' A. 
Here 40 g is the quantity whofe price (9) is given, Ani 
27' ; is the quaniity whofe iiricc is required. 4o2at>J 
27uOfc are alike in quality, and fo a e 9^ & &cny3£. 
As i;v>7„fij^' : 2700 fe ■ 0/ : 4.(1 S proof. 
If mther the 2d or 3d term be divided by the divifor aal 
the quotient multiplied by (he Other the product is the anlwcf. 

If 3 lbs he worth i2 cts, what is S61bs of the fame.wofihr 
As 31bs : T?c!sr : 36 lbs: lt4cts. or SOx'^^illcn. 

3)12(4.5136 -1+4 cts A. 

S)a6(l2x 12=144 

e ♦ will iocreafc 3 to 12, therefore it will increafe 36 U> 
ttheA. As 3x4: i2 :: 36x4 ; 144. 

If 4^ Maflachufetts, are equal to fl _^ fterling, how maoy 
fierllog are equal to 100^ Maff. ? 



B«Il i» l1>C ?l 

' -^y- Ihe 2iia /cvm by thi 

■ ■ i-cktise, tliedUitrilBcoirtf^jIwnlcircfltet. 
■n anj- uibiT tinier crtiivt or cniM nf ihc 
ireJljcI . BO till- « 1, 1 ii),\iet.«iicni><:iui.<: 



!^^C» 



As + £ Mafs -. 3 Sterl : : 100 Mafs : "5 S*erl A, 
or iOOx Je="5 a. 

If a ftjff 3 ft long cnft a (hade 2 ft ; how high Is (hat 11| 
p'e OT tree whole Jliadow, at the fame time, is 75 ft, 
ground being level ? 

As 2,^at!e : 3, height : : IS, (hade i 112,5 ft height A- 

A bulbelUtoacubicfpot as37l is to 298 (TahttQ.) 
How large muft a garner be to contain fSObufhets ? 

As 298 bsh : 37 1 ft : : I2j bsh : 149,4. —ft A- 
]2d 

bsh. ft , 29B)*Mij(l*9,* - cubic ft coWents. 

or i2j 14:^=1+9 4 —ft 

If 2 ) gallons of water weigh 167 lb? { what witl 10 hi 
of 63 gins each, weigli? (TMe U IVine Mens.) 

As ZJ gins : 167 lbs :: 10x63gh]s : 526Ci lbs A. 
' 630 



I 

When 



2j)lO52lO(5260i 

E gain 6 in 1 fear ; what will lOo % guo in 2 yeai 
A» lOOx 1 : 6 : : 4'J0x2 : tS g A, 



1 



\ 



n any of rhe given numbers are vnlgar fraflioos ■, re- 
duce them to decioials and proceed as before, or reduce the 
two numbers of the fame name to thofe having a common 
divilbr and ufe their dividends as inu-gers, or invert the XT 
t«rm and multiply the three terms together and the prodq 
will be the anfwer, or ♦th term. * 

If \ lb coA 4 dimes, what is 2 f lb wortli ? 

As .7.'ilb : 4di. :; 2,5 lb : l»,333di A; 
^)S/X»i,"5lb, 2{=2,5, lb 4 

,75)IO,0(IS,33S 
«rJ,Si=*x|='* As5 : 4di \: lO \ W^^* 



If 3 lb coft ?Swhat win 2 lb ISozcoft ? 

4Ib :-4 :: Sl^lb r ^i;. ^xfx?.J=^'fS A. 
What will ^ yd of cloth coft, if t yd coft ^ S ? I 

Asaqr. 3qrS::8(ir.-4iqr £A. 2xix^=-;| A.^l^A. 



JPPLICJTION. 

Sec. 1ft. The Double Rule of Three, Conjoin'd and Invtrji 

PROPORTION 
Are merely fimple direft proportion, neither can there 
pruperly be any other ; for, though" tlie terms may be com- 
pound, proportion muft be Jimple ; becanfe ail the pans of a 
caure,( making the whole,) niuft bear fuch proponit^n to all the 
jKirts of its eftcftcpnjunfliy ; as all the parts of anotber fim- 
Uar caufe.does to its whole efFeft,* 

Principal or number of agents and titne multiplied together, 
ufually form the whole caufe, and intereft or length, breuJibi 
thicknels, &e. the whole effeB 

When the terms are conipored of two or more numSers, 
find the Gmple terms ?s tbe cafe may require, and the f Junh 
term as beiore \ and if a part, of the ith be given divide the 
whole, when found, by the given part, and the quotient U 
ufually the part required. 

If luO g iu 1 3 months gain 8 g and 5 dimes ; what pr) 
cipal to 6 months will gain ilu ? 






705,B8-S 



fi-t-Sd : lOjxifi i; SO ! 6x 
" : 1200 :r 50 ; 42S5,3 

8;S)3C00O( *2SS,S -(705,88+ 



' Kthe propnrliun be in bilancPtl ihnt ef^li pvt of liie ci 

e pniportion tneiKti piiFi of its irHVol, " mrli ['"''i 
tUf liBHie part of itsefiL-ct, iIk- pfpi-rliriii issimrl'' '■■ 
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SIMPLE PROPORTION. IS 

<« If 6 men build a w$iU 20 ft long, 6 high and 4 thick^ in 
.16. days s in what time will 24 men build one 200 ft long, 8 
high and 6 thick ?" 

effect. I cause. t: effect. : cause, 

longf. br. th men. days. lonj?- br. t*i. men- dnys. 

As 20x6x4 : 6x16 :: 200x 8x6 : 24x g^ ^ 

480 ft ; 96d'sw ::. 9600 fol ft ; 1920 day's wk. 

-96 

24; 

. - 4^0)921600 ( 192C(80 days. 

'« If 20 men in 12 days, of 15 hours each, can build a wall 
100 ft long, 10 ft high and 6 ft thick ; how long a wall, 12 
h high and 5 ft thick, can 40 men build in 15 days of I 'J 
hours each?" 20 J A. 

Cause. '. effect. :: cause. : eiTcci. 

rn (I h h th m (I h b. b. ^U 

As 20x12 X 15 :l00frlgx 10x6:: 40 x I5xl2 : ^^^ x 12 x .5 
360 hour'^ work : 6000 cUbic ft :: 7200 h. wrk. : 12000 ft 

6C00 

6o; A. 

3600)43200000(12000 (200 

« If when wheat is 6 ^ per bufhel the two-penny loaf weigh 

9fS oz, what ought it to weigh, when wheat is 7,5 s per 

bufhel ?" 

As 1 loaf : 6 J. X 9,6 oz. ::. 1 loaf : 7,5 /. x ^ ^o a 

7,o8 oz. A. 

Five j^ N. Jer. currency=4j^ N.E. 3 N. E. = 4 N.York. ' 
8 N. Y.=5 Canada, and 10 Canada=^9 fterl. How many 
fterling are equal to 100 N. Jerfey ? 
As5x3x8xlO : 9x5x4x4 :: 100 N.J. : 60 fter. A. 



Sec 2d. PRE MTU My being the fum to be dedufted 
from any principal, leaving the remainder fuch as would give 
that premium at the rate agreed on \i^ \\\e -^•mna^^^ 'cwji;?^ Ni'^ 
fovnd thus ; As 1 00, 1 000, &C. w\t\v\U ^Ter(\\\j.5xv. •JiM.^^'v 
to ^dpremium^ Co is the givea fuca lo Vxs ^t^tolxvvscw* 



If a pcrfon allows S per cent premium for p-ompt paTiiteni 
cf a debt of 2000 g due 1 year hence ; what if ibe wh«ll 
tarn allowed, paying nothing on llie premium ? 

piJii prt. ,,,:.: t:,. . t hip rfle. 

As 108 ; 8 :: 2000 ; 1*8,1*8 D A. {pteini.^g|=/)740"*J 
2000 



]01J)!600C(H8,I48+ ,C7407.ix 200O--U8,l*SDpf. 

If a fiiflor receive 1SB0 S to purchafe goods after having i 
Jediifled his premium of a per cent on the porehafe j what 
will bis preQiium be f 

As lOS : S r. 1S50 : 59,5932J A. 
What will be the premium of Infuiing iO:,Oj^, at * per 
> eni on the fum fecured only ? 
As lot: 4:: 1000;S8,4Gf5 A. or ,03846l5x]OOO= 38,4615 

"What is the premium to be declu<^ed from 500 S foreign 
riDiiey at 3f per cent difcoijnt ? 5L0, 

As 1C3,5 : V :: 500 : 16,908^- D A. [pre .'J] 

fo 500foreign=483,091+- 

Sed. Sd. DISCOUNT is (fuch) a premium or compen- 
llilion, for value received before it is doe, (as being fatten 
from the principal, (eaves the fum received Jbch as would, if 
put ai imercft, amount to the Tarn payable at the limeof p«y. 
iQent i) ,ind is found as premium, thus ; 

A* 100, with the inlereft for the given time added, is to 
the inicrefi ot ICO, fo h the given fum or priticipa) loits^i 
vuunt. Or as 100 with the Inierefl +,d : ItiO ;: the p ' ' 

\->3\ -. its prefent worth. 

If the difcount of IOOjD be 6 per year -, what is the difcqj 
•m 70 J » ior 1 year, and its prefent worth ? 

As ll.e prin : Sdifc :: Toiprtn : aa.ttiiSe dlfc A.' 







m (S the (Jiibount on iTo B d\K 3 years licncc M 6w 
; xent per Tear i 

As lOO^ 18 (int for 3 y ) : IS ;; *70 i 7l,7S — S 

Whai is the prerent worth of 500 due 6 months herce i 
G'M due 2 years hence, at 6 per ccot per year difcouiit ?^ 

As lOl-i-3lint for6m.J: lOO :: 505:485,436^ 
AsIOO-^lZfirn.forSy.) : IlKT :: 60O : 5»3,7l4 5 ' 

Sec. 4tli. COMMISSIONh m officeof troft, by wbi 

' Faaorj nn.i Brokrrt are empowered to do bulkicj's for oil 

peri'ons ; and fhtii compcnrations are ufiiaily termed nnrmf- 

_fion or brahrngi and eftimated at a certain fum per cent, [>er 

, mill, or thouJHnd, on thepurchale ; whkU (bm tc ^ifceriauii^ 

■ as intereft, or pri.-in"ium. 






What is a fti^ors premium, for pare h;i fin g 22r0 3 woi 
' of goods, at 2 per cent ? (-jgS premi.)- 

As loo ; 2 :: 2200 ; +* A. or 2200 X ,02=4'tjg ji 

If a fa<£lor receive 23 8 to purcliare goods after dei'uft^ 
ing his premiiun of 2 per cent on ihc purchafe ; what wiUj 
coft the owner ? 

As 102 : 2 ;: 2203 -. 43,137 S A. 

fioi P''em.= ,0;i)(;07a taHe race-.;^ 

I .^A faiSlor receives 125.') S 'o pnrcbafe goods after dedufl 
' -Us premium of ,'J per cent on the purchufe ( he _ 

Rjr cent for aflillaiicc ; what is the ihare of eac& ? 
As lOo ; 5 :; 12.50 : .59,523 whole pre. 
101 ; 1 :: 125&: 12,»76 D's Ihare 1 
47",1+7 PsttircJ 
V^;^^,523(l l,9<;'l broker's fhirc too fmall). 

_, What is tbedif&rcace, between deJu£ling a premiu 
r cent from l^XKl S and a prem. of 4 per ct on the w^ 
As H)0 : .# :: 1000 ; *i), pre. on whole: 
hs 10* : 1 ;: 1000 : Sa,*6A- io. iei»EX. 




^^^^^^^s 



Sec. 5tti. JNSURJI^CH k oftimaied an ex«n^iioii 
from hazard, or loii of more than S pfr cent anj (he price 
of infuwDg, by paying a certain fujn, f(ippol«d- to l» in- 
proportion to the danger, from the element to which the 
infured property is expoled ; this fum is utiially /nu«J as 
JBtereft. ■' PeUcy is the natae given to the inftrument bjf 
wilich the contraA of indeniuiiy ta effected hetween the par> 
ties. l£ the infured fuSer aoy lok cot exceeding 5 per cent 
he bears it bimfelf," 

As the Jifftrcntt between UO and iti preroiiim is to lO^ 
To is the givea fum to that for vrhich a policy is ufuoUy 
di^ed. 

** What is the premium of mfijring 2400 S at 5 per c 
As IOJ: 3 ;; 2400 : 72 2) A. or 2400 x ,01^72 i) . 

" For wh4t fata is a policy takea out to cover I S 
the preinium is 10 per cent i" 
100 —10=90 As 90: 100;: 18CXJ;2000S A. pre=4 p 

" What is tbe price of inftiring 9558 D at 1 5 per i 

x,015=I*{i,S7 9SS8- 



Sec. fith. FELLOWSHIP in ti-ad* is the agreeraeel 
ef two or mere perfons to trade on a joint ftock; of whidk 
nch owns a part, and participates proponionatly ia the loA^ 
or gain. 

As the whole flock is to the whole gain or lofs, fo is each 
perfonV Ihare of the dock to his ftiaxe of the gain wr lofs.* 

Where the ftocks are not encu employed for the fame time ; 
multiply cacii perfon's ftock by its time of continuance, and 
uie the proiiuri as that pcrfon's fl\are of die flock v [thus, ss. 
' c fum of the produ^ ; the whole '^n or lofs : r each 
" its port of tb« gain or lofs.] 







M V"«^j 



SmPLE PROPORTION. 

A. B, C, snd D TOter into pnfinerffiip ; A puts i 
iLWiO 8r B 20lO, C. 3 00, I> tOiO, wUb whicb they gal 
1(H^ ; what it ilw Uure of each ^ 
A's ftock 10(X> 



B's 


sooo 






C's 


3000 






D'8 


♦0^0' 










C-i.L Shx:*: 


c,;n. 


whole 


lOOOO 


: ICOO :: ICflO 


: ItOS A's 




roo.a 


: ICOO :; 2000 


: SOO — B'l 


•r as 


10 


: I ;: SOOO 


. soo— Cs. 




lO 


: I ;: *.Ori 


: ■too — D*a 




or 100 X J 


?=*';0jt^=3O0-x3 = 


200x-^= 100 




A's 550 ; 



A, B and C t^de in pannerQiip ; A put into ftotk 550 S 
fei- 6 months, R 4«0 g months, C 1' 00 5 motitbs, and 
they gain i3i,'>i i what is the Ihare of each i 
" 550x6=33001 S300 : 141,0 A's") 

430 X a=3S00f : 494,52 :: S20o : 137,6 B's V A_ 
"fi'jOx 5=5000 J 5000 : SI 3.9 C'sj^H 

i B conlra^eJ (0 tlo a piece of" work for 150 g i^^ 
• which A worked 70 days and fl 50 days ; what 
fl»re of (he money did each receive ? 
As 70+ 50: lStt;:10 : 87,5 A"s'Qiare—150=G2,5 B's A. 

A, B nnd C freight a fbtpwhh win« -, A'^a wine bdnj; ISO 
pipes, B's 200, and C's 100 j in a ftorui the leainen thrww 
ij^KrbOartt 80 pipes ; what was the lofs of each ? 
H^ 26;-pipe& A'stofs, 554 ^'^ >^l ^^ ^^ 

^^|r. 7ch. Gemssai. avbra<» ov £^055 aud GAJN 

^H^certoining of the mean or aoerage lofs or gain of a 

party or parties eoocttined therein, or what pi-oportion th«li 

of any part of the property muft bear -j how property may q 

fold when the feller would gain sr muft loote at 

per cent, mill, &c. and is (imilar to fellowthip. 

As the whole or any para oi the pro^ti"! \s W 

. ift& or giuuj (o ia iiny wUer p»MVo"Ks«e«^^^o^'^ 



^ 



iftp^nmi^w- 



[St> 'he quantity, on which the gain or Infs ig known, is tj 
firft lorm, its gjin or loCs ihe i'cconil, and the qUanciig 
which the gain or lofs is xequtrcd is the lUird term, 
gain or lofs ihe fourth J 

The niafter and crew of a loaded fhip were necefli^ 
through danger of finking to throw overboard 10 c«ik 
bard ware and 4u uifes of Madeirawine. When the Ihifq 
rived at her deftined port, an average bill was made 
the lofs among the owtiers. 

Average lofs accrued to iliip Fnnry for goods thrown o 
board for prefervatloii of ilwp, freight and cargo. 



Ij'a 40 jiipen of wine 
E'e \Ociskst>t hrufd- 



^V"kM 



Mui'O nil 

:lnuU<ltttuc(e(0 jOOfiiin' 
40v0 -■ 
3SVI} - 
S50J - 

vti[tie.l aX ilMQy n&.& Hcrrv^ ' 

Vortli* nwii*t*i ff J 

'ire SOOO) sliijiEt^'ouili i 

I) rt-Gt 



Bought SO hogfteads of mo- 
Jafies for COO S i if hjlf of ii 
were fold for 27 per hogfhead 
and half for 2J» fwrhlid jwhat 
was the average gain per cent ? 
hhds. dollj. 

■ 2127+25(2e,x30=7tiO, value. 

■ QL 69S,33 whole coA'. 

I 



paid in dniies SO.SlT 

for freight 40 ^8 

for ftorage ,6,05 

for infuraocc 36,8$ 

698^3 



698,33 ; 81,«"gain :: ICO : Il,6tJ+ 3 A. 

one lb of coffee coft 28 ctsand be fold for 3i ; whuv 
profit on S93 lbs ? 

■28=3, AsUb : S :: 293 : 879 cia 



A. 
what nuft it 



If cloth be bought for *,li 3oU per ifard 
I JoJJ St to gain (t per dime oil ^"^tB*^^^^ 



I 



SIMPLE PROPORTION. 






Sec. 8tb. fSARTEH is the exchanging of ap;c com 
dity for another; and in order to diiihU wtihoui Ids to C 
party ; find the vvilue of one of the antcles to bu exctianf^fd ; 
then find how much of the other article this fuiD is wortb> 
knd the <iuaniity is the ani'wer.) 

How many gallons of rum at 9'* cents per gallon muft he 
^T«fi to exchange for £o barrels ot tlonr at tJ ij per barrel ! 

As ,9 D or 90 cis ; 1 glo : : *Oi} fc ; **4 ^ gins A. 

A having 2' barrels of flour which coft him 8 S per bar- 
rel, ajid B fells Englith goods .U 2-) per cent profit, and would 
exchange for A's Qour ; what value of goods in i\erling mo- 
ner fliould A receive for his fiour, allowing Q. to m^ko S 
per cent the moll ? 
S<;0 X 8=1600, X 1,1 5slS4.% A's amount at l5[<er cent. 



»r K io : 



IS40 : H*£. 



Sec. 9tb. TARE Atm TRET are allovMfices in weight. 
Tare m {jn allotmnce for tlie weight of the box, barrel, bs& 
A«. which conuins the goods fold by weight Tret is an ^-j 
lowance fomci imes made lor duft, waile, S;c. of 4 'b in eiem 
lO*. There is ati allowance, called Cloff of 2 lb ii 
■Scwi. fomirtimes made for the mm of the poiKC 
weight Js the whole weight of the goods, before any al)ciifi 
ances are deducted, Neat or net weight is ihe jwft weiglrt 
of the goods, sifter fuitaWe allowances are made. To find l^" 
neat weight fitbtraiiV the tare j or, 

As any quantity is to its weight allowed, fo is any greater 
or lefs r^uantity to iis allowance, at the fame rate. Or as any 
quantity is lo its neat weigbl fo is any other (juaniity to its 
neat weight. 

^Uai is the neat weight often hogHieads of tobacco, call 
weighing WJ Ibgrofs, lare 89 *b per hhd ? 







'hat is the neat weight of 30 barrels of figs, c.ich wa|b* I 
^'3 cwt 3 qr grofs, ure iSlb percwt i 






A»112: 99net::lb308s30gr(Ma: 8167,5Iboet 

What is the nsat weight of 1* barrels of potafheach 
ing 4>00 lb grofs, tare 10 lb per loo lbs ? 
100 
30 

As iOOlbgrofs: SOlbneat :: lOOlbx U grcfs ; jOlOlb ueal A 
Stc. ictii. SrArEHitiTo-e ■THRPIiOPORTIONS-'m' 

NUMF.RATIOK. 

As 1 of ihe given number [or number to be reduced^ isto 
ils proportion g/ value in that required, fo is the whole giveo 
number to its whole v^loe in that requirod. 

Or, as the divifor of any fraction or proportion is to its di- 
vidend, fo is Btiy given number whofe name is written oppo- 
Jjl fuch fraflion or proportion to its Kalue in the denomim- 
tion written over it -, (1 is the divilbr when the proportion 
is in decimals.) 

Or, as tlie dividend of any fraflion is to its diTifnr, fo i) 
■ny number of the fame name of the fradlion to its valae in 
that denominatioD of which the fVaiUon is the value of |, 

Wlint Is itipiTiliie AnswErs np Var 



— 9 

— 40 

— 20 

p. 



45 „ 


:: 50 — 


: 4U). 


*o-.. 


:: Tio — 


: 3,8K 


9 

1 


:: 40^8 

:: 4r5 .hilling* 




IS rence 


;: lio »hiiii»h-i 




STfi It. wo 


:; iwoibtivft- 


; li ■ 


391 R 


v. ^ -0 f » w«v *''*^ f "f 





SIMPLE PROPORTION. 85 

11 is to 27,664, so is 300 lb avor wt. of water to its sol. 8299.2 io. A 
4'E. Fr : 18 ft . :: 48 E. French :216 ft. 

■3ri cubic ft : 298 boshels .V 3113 cubic ft ; 894 bushels 

1 cubic ft : 7,48 W. gins ;.• 20 ; .149 6 VV. gins 

1 : 6,1276 A B. fflns. 11 20^.1-,^. : 122,552 A.B gins. 

67 biishels : 624 gins W. II 4,69 bbsEels : 43 68 W. gins. 

1 : 2150,4197 in :; 12' -1- ' ; 25805;0J64 cubic in. 

160 : 167 :: I82O pints of water j its weight 1899 625 lbs avor. 
llunwine ," 33,687 cub ft ;; 90tuTJSwhie' .* 3031,83 cubic ft 
231 : 282 :: 693 A.&B. gins ; : 846 wine gins. 

1 : 282 :: 40 : II280 cubic inches. 

1 : 68215,67 :: 3 hours : i>04647,01mi. the Eart!i's anl. mo in 3 h. 
i: ,98a6 :: 30 days I 29.568 Jeg. the Earth's anl. rao. in 30*1. 
i; 15 •/. 20 hours : 300 deg the Earth's diurnal moti m in 201i. 
1 ; 17,26 ',1 5 minutes ; 86.3 mil^sth* %'iator's diurnil mn. ui 5 m 
1 .' 24 j5 y, 6' anl. mo. * 146,1 mn. time of tiie Earth's mo. 6' in orbit 

3 : 10 :: 36J/'{^ E itVir. Cart«eTicy : 1200 dollars 

4:5 :: 6o ^. — : 75 £ N.j.&c.cur. 

4 : 3 :: 700 : 525 — sterling 

3 : 8 :: 834-..N'.J.&c. : ?224donars 

15 12 :: 75 shiiii-igs—. : 10 

* : 10 :: 77»5£n. c. • :. 193,75 

4:3 :: '4-10—— . : 330/N.E &o, 

r : 30 :: 770 / s. c. : 3300 dollars 

1 :4 :: 75,5... Canada : 302 

9 i 40 :: 270 — sterling : 1200 

39 : 160 :: 19,5— Irish ; 80.0 

1 : ,31831 :: the cir. of a circle (10) : its diameter (3,1831) 
"22 : 7, ;; the cir. of a circle (10) ; its diameter (3,18l8-i- ) 

Th^ circumference of a circle is Ur^rcr than the diamKe'r ; but, to 
jce 1 cir to 1 diait), the xr must he loss than *Tr ; and the same to 

the solidity of 1 prism^ pyramid. &o. from thst of the cube (or par. 
lopipedon of the snnie sides) and to find the number of the less in the 
kter, the reversj^ , 

part of tJ>e proportionB in table 16, depetvA\T\^ twv twJcv <2k^«^v^^ 
rutude, are lUft so xreil adapted to a ataletufctxt Vtv W\e t>s\«: ^'v. w^^«> 
9 fyrmer ; and each heing similar to »► aev^^^ ^^^^ ^^ ^V^^*^^^^ 
e more cd»ily performed by the table. 



:|-iit(,3,1*IKI*ie.iili.<l».rf«r!r.lr(00)u.-.is^ir.«mr*r,{62,ft 

A«l ;.7854,:; llie»qrn(.<:iwlc-.-li, 13-^3;: .w<«..(-«Bfi) M tu 

Asl ■,433(H3"ihc»qi^i.Sl»i<l**irtrig<m(9«2); lt«m^ fi.TKOR)* "^ 

Asl: 1.720477 ■: ..r»P">UEoM2xS). il»M«' (ossm*)*. 

A»U: a ::the»<.l.nf«cuWt5i): Ujeenlnf«l>i*"g«iUrpnsrat3ilA -^ 

Aa3 : l;; , 1361)1 sq pfiMiiia 1150,3331 *• £ 

Ab21: II :: (Si) : , sgUOiQ tUlA. '^ 

Ass: I :: — ,' c,i;-..ur(:ri : — '■one (i^^^^, a. 

Aal; ,ja36::(heeubeQfdijimelei:l2xS.\3l : « gbbe(4,]88M] A 

As,OOlftofle»d : ll,33S..2»vof. :: areetorie»<l ! il»w 
33975'.; 

As ,001 ; 10,535 :: ,02 ftorwand»rdiiW^r : lis wfUI't'J'"^ 
avop. vilue =2l6.7V2yi U^" 

A6i;,Doifi=.i:059844pi: .9aior ::api 
A»3.6oz: ,001 ft:: 

; ll4L3rt:: 6«ee. : the dUunce (ound 
I^Klqriec. : Ift " 6qriee, x6 ; the dl 



:i0.913 VI 
ofclfSrftUis: its bulk or silidiljr 




6852 !l 
net bodka Ml 
[in Usee J 36 ft. A, 
As I SEC. ' ,3t6nii:S& (vibrationaofaSg.Sincli peniiulu-i'l : tliedt 

tance sound movts in S sec. 1,728 nuUs. A.. 
As 1 sec. ; 30.459 mi :; 30 »ec, ; tliedialnncaMi-'oup)' movta 

(i>i30»CLl913.rriiii!«*. *' 
Aslscc : 25,295 mi "30 «cc, : Ilie distance Veiina rnoTei- 

(m 30 sec. I e6S,SS mile) 
Ailiec. : lS,94Bmii: 30sec. ; llic dUi. the Esrth moves 

(in 30 s«c.) 568,44 in'il«i 



fu4n at wUidi wei|^ 33.4 



STMPEE^ROPORTIOWi 

Stcx. Ilih. The PQH^ER by wtikt. .ffBas are prodoc 
SI hi: i)r«ng:b, weiglit or mo\ ing caufe applied to iirodu 

Aa any power is to its efi'ect produced, Co is any other G 
lar power lo the effeil k is capable of producing. Or, as 
\SeSt is to its power, To is another to its power, of a Timi 
cind. 



If 20 Ih. power lie fo placed as to raife 2*0 lb} how mW 

ikoold laOlbv raife io fifiiilsrcircumftanccs? 18t>j A._ 

AflSOlb. power -. 240 cffeft :: iSolb. power : IBOOi 

If a^vca ftren^h dravr or impel 1 Ion up a litll 
riTcemis 12' J what weight will double ilie llresgllk dri 
itpahill who's arccnt is IS", at cbatraie ? 

As 1 power ; 12" x 1 tun ;: 2 powers i I5'x. _ 

•'If a body weighing SOlb, be impelled ty foch a force 
taXoul it 30 rods in a fecond ; with wliat velocity would 
body weigliing 121b. movct if it wore impelled by the Ian 
force ?" 

Aft Ipower : SOlb. X SOroJs ;: 1 power : '21b.x,^^^ 

When the (Vrength or weight of the Power is not w]\ 
to thai of the effeft, iis afiion or mouoit mull in propotbi 
iexceed i therefore, 

A* the velocity* of the effeft is to the velocity of tbcpoi 
er, fo is the weight or flrength of the power to that 01 tl 
effefl J (ihc fritfiion abated ) 

So the »elociiy and weight or firenglh of tlie power fma 
tipIied(oeether)isP4jualiothc velocity and weighirr &ie\ 
of theeCfeft .nuUiplieJ toRnher,) while oue ia iufi fiiffii 
to balamco the other { therefore, lopur the puver fo Ailpt-niC 



LEVER, WINDLASS, &e. bt ' 

etli in motion, ttrnre mud be as mucli added to it as will bal- 
ance the friifKon,* aod fpeed of the motion ; therefore the i 
ktfs of poner is always equal to the gain of tlrength. 

Note. The velocity of tlie power, is m th»t of the effect, aiiht 
Atttnce between tlie power luid centernf niation, is to tti« distwice 
between tiie point where the elTect is iiroduci^J snd tlie ccntic 
uf motion. Or, ai the circnmfbreiice (oftLe circle) deacrtt)e(l by iht 
jioinl where the po«-er 13 applieii, i» to UntdMBfibtd hy ibe point 
» Iten the effect ia produced, wi is the velocity of Uie [lorer to UiWnt 
the effect 1 and so is the weight or itrengih of the cfii^ct to thitl of tlie 
power. Uiefrielionab»lcd. 

If a weight of 1601b. reft od the end of a lever 10 ft. from 
the prop or fulcrum ; what weight will it balance on the oili- 
er end of the lever 1 £t. from the prop, esclufive of what the 
lever balances ? 

The u]iper corner of the prop U the centre of motion, the ler«r 
(II fL)is the two lemiitiKmetcr* of the circles which might be describtd 
by the ends of the lever iir weight and power moved round llic c«Htrei 
iOtt- is the distance between the poner and centre. 

As 1ft. : 10 ft. :: 1601b. : 1600 1b. A. 
Or, 1 velocity : 1 60 power ;: 10 velocity ; I600 effeft. 

As 10 : 1 :: 16C0 : 16r)lb. power required to baboci 
leooib, cffeft, velocity lOto I, ' 



ep»^| 



As 160 : I :: 1600 : lO ft. diftance between the p 
nnd centre of motion. 

As 16gO : 10 :: I'iO : I ft. diftance between the Bfii&l 
and centre of motion. 

IGOIba. willl-ilince 1601b. bath equally dislxnt frain the ciHreof 
iQoiJon, lliia performed ten times at the expence of the power will ImI- 
iince the whole 16001b. in separate qtitniiiies, mukins the lus> ofpuwar 
cqiidl to the Ritn of atrenRth, or the csusi: equal to its eflect, for if tb« 
,«uV«t^<Hie of one li not equal to the other, Uie diitance restores tlw e- 
qulUr- 

At what diftance from each other muft pound ncirhes be 
laadc on a Siuljard, whofe poize or power is to wci^hQIb. 




tispendcd, M t'l he as ••atly iiwvrd inp wjy 
tiJJilif.nofpo»rcrlDete»(i: anwiuiftX* <«.V " ■— ' - 
and wliclc veliiclvy "v swifttve**-. V"!'**' 
•ituili'.ii'jf ti\o V*" *\>wm' 



i 




SIMPLE PROPORTION. 

« diltaneet beiween the point on nrhicli the weight ill 
rng anJ the centre of motion (or point on which the d^r 
yard is to hnng,) to be ,!■ cf an inchi on a line (irait with ^ 

As 2 lb. power : ,+ in. velocity ;: I lh.poi 
The 6rft notcti depenJs on the weight at the Acelprd. 

If 3 mechanic would make a windiafs in foch a manneii 
that 1 lb. applied 10 the circumfi-Tence of the wheel flio 
tnlance lOlb. at that of the 3xle which is to be 3,11+ ft" 
1 ft. in diameter ; how large niufl the i^heel be i 

As lib. p, : S,I+ft. velocity :: IClIb.p. : 31.4fc.j 
OrasllKp. . 10 Ibeffea :: 1 ft. tU. : 10 ft. i 

Sa the velocity at the nscfniUiK Weight (or rapt) n to that at ^ 
desceniiing poner » 1 : )0 1 ur m 1 tope tii the oihcr. 

How much will a man weighing 1601b. bal&ncc on a fiitj 
tackle or rope, employing 2 pulleys ? 

As 1 veL : 2 vd. :: j 60 lb. p. i 9201b. A. 

Here Uie weight's ascriit !« cu Ilie nower's deicenl ts 1 : 3 ur <« 
wi'iilUsa whnse wheel is iloiihle the axle i 4 pnHeys 3> « viiidlnis iiM 
wheel id 4 timei u \i\tga fti the axlei fcc. except lite friction it gtcc 

thun that cf luindlaii. 

What weight may be ralTed by a Screw, or how hard i 

one prcfsi whofe fpiral thread at each turn is 1 inch perpen- 
dicularly alunderi or which will raife I inch in performing a 
circle; the lever by which it is turned 30 inches long, and 
the power applied to each end 10 lb. (gr 20 lb. to one end ;) 
allowing nothing for the friftion, which is eftimated on a 
mediutn at ^ of the power i but depends on the curvature 

ICze of the Ttrew, t he diftance through which it paffes.&c . I. , 
Bb-vel. : 30xS,l4l6in.vel.;: 20 lb. p. ; I884,96lb.^ 
■ ttai 



I the velocity nf the weight '•» tolhitofdia power p» 1 inch (j 

te the weight mis.t) i* li. 94,346 inched ftlie clrcumferenee or 

frthe po«-er <l««cribes or diitinre it main to riiise ttie itei) 

rnoli:}«o ihe cVrtk of ih« power.ii os the wVee\ i^ » 'Kit*4V»*,'<»-*> 



IMOB b^wcc a the iftreiili at lbs 



88 SIMPLE PROPORTION. 

Sec. I2tli. SIMILAR FIGURES ^e figures of fimiUr 
^.ipt'S, whofe timilar fides art all pi oporibrxl to each oth«% 
ani! Ci^ii in number, aoil whofe angles aie the fame. 

A$ one fiJe or dirneniian is to (he iimilar fide or ditneib 
flnii. of any other firoilar figure fo is any orher dimension (o 
its ri.niLir ijimenfion, and fo is the Cum of alt the dimeufioia 
of ihe orA lo thAC uf the (vcond, &c. 

As the (quare of one dicpenflon of any figureh to the ares 
of that figure, fo b the fquare of a fimJbr dimvnlJon of-Kty 

other llinilar figure toitsarcd. Tlie iime of (the ^t^duA p^ 
two diiiienfions, &:c. 

As the cube of one dimenfion of ntiy folid is to the cuh 
the i'.m-ie dimeiilioii of any otl>er Hiiiil^ Iblid, fo is the (r 
iiy of the fii ii to ih.it of the fecond. 

Nu I e. 7'li( sum of tlie vjiiar«i i>r cubia, of Iwo or V>W« dun 
ihma. orlfap ftquM'f W'uHe.dt llie «;m<iF\wo or mi)reilirp«i|[l(mj, (n»f ■ 
be iisi-ii in all respccti inttcul of Cbe t^<ure oc culitd in the above 

If one fide of a hexagon be 1 ft and its area 8,6 ; what V 
area of that whofe fide is 3 It ? 

As 1 X 1 : 2,6 i: 8x9: 33,* ft. i. 
By Note Ix 1+ 1x1 : 2,6 :: 3x3+3x3 ; 23,i 

If one fide of a block be 2 ft. and another fide 3 ft- 1 
contents I O ft ; what is the contents of aoe in the fiioe 
whofe fimilar fides are i ft. and ti ft f 

As 2x2x2; 10:: 4'](4>x4>: Soft. A] 

As2 : 3 :: 4 : 6 jjroportional fiJe 2h- 3=6. 

As5x5x5 : 10 :: (i4- G=j 10 x lOx lO ; SOfrtI 

The diameter of a circle being 4 and its area 1 2,566568( 
what is the area of that whofe diamoier is 1^ inches ? 

As txl : 12,S6S+:: B x 8 in - 50,26+ +intHe». , 
OratJxI 1 y7S5* :: 8x8 : 5o^6&ti.itich«s. A. 



Wart u compound ARirmrBVie^ 

IB ihit by which operations are performed with 
numbers whofs values arc determined by the divi- 
fion and fubdivifioii of the integer or unit, and is ^ 
CompoGtion of the preceding Rules. S 



Bi» 



COMPOUND ADDITION 



the adding together of two or more esm^und 
lers, to filow iheir value in one fum. 

Rule. Place all the given numbers of the-fame 
denomination under och other ; then, a<.!d 
numbers of the firft denominiiion together, and 
vide its fum by fii many as make one of the t» 
denomination ; fet thiJ remainder under its columi 
and add the quotient to the next column ; which 
add together and divide as before ; thus proceed to 
the laft denomination, under which, phce its whoff 



imc 

M 



^m 



ExlMPtCi. 






f Sterling Money. 


Troy Woialir. 




\ : d. f. It. 


ffi. ,../. 


e^ 


r 19 II 3 3*7 


11 IS " 


« 


1 IT 9 2 I3i 


10 17 


s 


19 10 3 63 


U 


It 


: 10 11 2 St 


0- lo 


!« 


u _-, 3 40 


11 2 


K 


ISOjeaS 12)13(3 4)10(2 






1 60 96 a 631 


9 11 


l| 


3 7 2 A 128 


IQ W. 


\< 



«Bf.--«»1t 



COMPOUND ADDITION. 



Apothecaries Weight, 




AvordiUJoia WeigliC. 


Ih. ^. 4r. fcr. gr 
217 11 7 2 19 




tun- «!-/. 5f. ft. c». Jft 
225 19 3 27 15 W 


iii4. 9 6 1 H 




33 17 2 )4 9 9 


205 1(1 It 




353 14 1 Si 


27 7 * 2 16 




46 gs 10 iq 


696 3 3 2 3 




659 12 12 9 ■'T 


|r Cloth Meafiire. 




Long Meafure. 


j^. qr.na.in. B.P..qr. 
ii'S 3 3 H 8* * 


32 


*^. ml. fr.rh.rcd.yd.fl.in:kaf 
396 6«i 7 9 3 li S 11 S- 


33 2 2 0* 20 3 


40 


300 .5 1 4 2 1 1 ^1 


Kill +.2 


9.9 


200 ST 3 1) S 7 0- 


73 1^ y 


9 


36 22 3 7 12 3 < t 


W-7 3 3 li lot + 


105 


2ia 33? 1 9 3 Oi ! S» 


DuodecimalE. 




Square Meaftire. 


/?. m. ". '". ft. : -.. 
34 11 11 11 32 11 11 


639 9 15 29ia 1*3 US 1« 


24 9 9 9 50 * 


214 -7 20 4. 30 75 5V 


97 4. * + 44 10 e 


400 7 6 30 7 ^6 9* 94. 


75 6 6 6 30 8 9 


96 5 4 95 7.) 80 


158 7 a 


Cubic Me.ifuTC. 




DryMcv-fure. 


!un.JlTMfid:in. " mtL ft. 
«»W» 1727 1727 21 127 


/qj?.-m.^r.l>u.pif:J».jl./>f. in. 
375 ! 4 7 3 1 3 1 3y 6- 


397 -.7 900 900 lO lOO 


120 3 4 1 2 OA 3,t,4- 


i2d SO 6.]3 601 


33 


179 4 « 2 1 O l-i 7. 


J28 37 +'.'9- 3+7 4 


J -J 


95 1 3 2- 1 2 20,* 



COMPOUND ADDITION. 




^Ile aiiJ Bee 

43 2 1 I V 
73 1 4 
99 2 1 1 G 
4G 1 5 


MezCuri. 

?'■?'■ '"■ 
3 I S4.2 
3- 2 92,0 

a 1,4. 

1 9,2 


Wine Mcafure. 
'u„. pip., bU gh.gf.pt. 
14-7 1 I 62 3 1 
27a 60 2 
710 I 1 9 2 1 
*3) 1 27 O I 


Ii,2 
9,1 





Time. 



Mot 



CenjT.wilwk.il. Ii. mn, Siims " ' " '"' _ - .-'J 

iP,io 4 3 4 Hi Oi» ""Will » ! sr ai 53 231 J fi™i ^,a 

HH8,I0 9 2 2 6 30 — will be in ^ 4 8 37 19 3+ from 1^ 
l>.,il 1 6 m 30 — will be ip;s;; ♦ 8 3r 19- S^ from 
• - II 3 46t fiom - 



— IB II 



«illU<7'm 



feat wilUuucK performed 5 ^ '^^ 

occasinned li>- Die t ompuUttun 7 _ 
of tioie btfing 1.3564 dj-y 1 



I 14 17 5St; less ihan the 



Ui« Hine Eiluation it is now in (eire|.t the cmill luss cf i") having i 
ntpett to tlic ilitfereiioe of lime in wh'cti tlie sun enUrsilic tigi 



CaMPOUNn SUBTItACTION, 



IS the fubtraifling of one comp-jund number frol 
another, to tind their difference. 

RuLH. Place each dcnominaticin of the 
number, under the fame one of tlie grc.tcr ; fub- 
traft the firft lower number from the tirft upper 
ooe, and pracs the diH^reiicc underneath ; but it the 
lower number be the largeft, fubtrafl it from fo 
nuiiy .IS make tme of ihe next denomination 
this remainder add the upper number, which 
place underneath ; then either add one to the Ir-i 

^ber or taJic one from OieAi'g'jiXi 'wa^ '^^ 






^^^ Sterling Money. 

£. s. d. J. S. d. f. 
J47 19 7 3 29 3 2 
94 19 It 2 17 4 3 


UBTR ACTION. ^^H 

Troy Weight. T 
lb. oz pvjt.gr. oz, ptot. 
12 1 U 10 23 27 14 J 
49 2 19 14 26 I 

71 8 a 9 1 


52 19 S 1 11 10 3 


S4. 19 11 2 -29 3 2 


120 n 10 23 27 i 


Apothecaries Weight. 
li.oz.dr./r.gr. fir. gr. 
479 3 7 2 16 40 18 
6t 8 4 1 17 37 18 


Avordupois Weiglit. 

tuft, citH.qr.lb. ax. 

grofs 420 le 2 20 15 

tare 99 i9 1 20 10 


414 7 3 19 $ 2 


neat 320 17 1 4' 


' Ooth Meafure. 

yd, qr. na. in. ME, qr. 
740 3 2 14 75 4 
74 2 3 li 26 2 


Long Meafure, 

d<-g. mi.fiir,ch. t, 1 
359 40 4 7 75 
240 47 7 3 99 


^1 


1 

DuodecimaK 

■ //. in. " '" "" p. m. " 

L-^^40 10 3 4 11 4o 11 a 
E^s g 6 4 3 39 7 3 


Mrf.ro(,d.r<Ht. ^d fi, I'l^H 
47,5 3 27 -Z) 7 \VM 
234 S 16 »3J 3 70^ 


^E 1 3 11 


J 


^H Cubic Meafure. 
^^&d; /(. m Tnu«d/t. 
^■■6 140 747 147 |7 
^^n -29 !I74 'Hi 26 


Dry Meafure. ^| 
hu ciaJ. ha. pk. gl. o/.^H 
172 I7,> 7 3 I S^ 
291 79 9 2 3 1 H 





L Wine Mrafurc. 
un: pipt, M-J.^h. gt. pt. 
47 I 45 2 I 
19 I 60 3 O 



ONEY, WEIGHTS, &c. 

Dcf Metiorc. 
tatt. ii. ii/. Jir. gla. ^. f 
173 I I 3 



Time 

^TT. fr.ml.w,<]. Ii. m. tec. 

nSS,tl S -i i IB 30 10 Qvmbtii 

■dB.!© S 3 6 18 30 5 — viUbein 



Motion. 

IH2 17 34 J7 10* fir All 

U 3 27 35 Sy 19+fmi 



W 3 l 



Q SlheEaHhd 



nun ct>m|iul:i[iiiii (if lime devulcs ( 

f A be in Utitu'If 75° $5' M" It. lod 

Ki 43 n n. ~ 
e dif. 



CT SI i baft. A 

»0.i-.l Y^irl SiMS 



langituilc f 



REDUCTrON- 
Descending aso Ascending, 
5 the changing of the form without altering the valire. 
Rule I. TorcJuce higher Jenoininaiions to lower; mul 
ipljr the higheft denomination given by fo many of the next J 
IS ntake one of the higlieft; muliiply this pru'iuft by th^M 
lext denomintttion, &c. and add to the [irodu^ of each de- 
lOminatioD the given (Kins of the fame name 

2. To reduce lower denorainaiions to higher 1 divide tBc 
liven denamioLition by lb nuny as make on« of tlie pei^t 
ligher ; diside this quotiL-nt by the m-xt higher donomini- 
toQ» &c. if there by a remainder it is always of the fimc 
lame of the number divided. 

Examples. 
d 8'jC 13 r 6 rf. rii-'rling, how miwiy faithings ? 

e£. i2s.Gd. 

lS,2t=12+ 120s. 
I3d. in I (hiUiog. 
\se-y d. 



1(1 6360 f. how many ^-i-is^^ * 
t)63g0 f. 
12)1 590 d. 



REDUCTION OF MONEY, WEIGHTS, &c. 



iiSS lb. 10 02. 12pwt. how 
muiy grains ? 3S 



406 
20-t. 12 



A. l9516Sgr. 

Reduce I95I68gr.tolb. c-Vc. 
2*Jl9J168{8ia2 pwt. -T-'JO 

52)+06— rlSpwt. 

A. Ib33..rl0o2l2 
» IS cwt. 3 qrs. 12 lb. how 
nan; ounces r 



In S*832o2. how many cwt? 
A. IScwt.Sqr. 121b. 
In 58 pieces of holUnd, each 
containing 35 ells flemifli, 
bow many yJs ? 

58x35==2030eUs3i3 = 
6090 qr.= 1522tyd. A. 

How many ft are there in 
406944", ratio being In duo 
decimals ? 

t2J 12) 

^^ 'i ft A. 



How many inchcst TecondiitJ 
thirds aru ihere in 123,5 ft 6iit. 

235 X 12 + 6=2836 in.= | 
339I2''=4fi(>94*"' A. 

How many times will a who! 
15 fi in circumference mra 
round io running 32 mil«! } 
n264 times. A. 

In •I'Q acres how many rodi ? 
6VO0 rods. A. 

In 17 gallons Wine, how mi- 
ny pinu ? 1 36 pis. A. 
Reduce 360° to fecoods. 
129f;000" A. 

In "2 hhds. beer how ratof 
barrels? 108 bar. A. 

In ■t527*32 feconds how ni> 
ny weeks, &c. ? In the A. 
7w. 3d- 9h. 37 ran, 12 set. 
how many minutes ? 

734.57 m. A. ■ 
Reduce ,7i3 &. to farthiBjl! 



. s. d. f. 

4)7 13,28 f. A= 1*10 ],« I 






deduce 1 1 {hillings 1 1 pence 3 Combings to C . 



■20=5^989625 £. 
20 



;, ■rl2«,9792a,+ 119= I Itt/J'S* 

A. ^^ 



.proof nearly. 

The millake is in -f-^ by 12 rMus b^ 
coiTcfled ihe proof will be ll9s. Ud 
^£.3,004- J f. 2,9999999999999999, &C. 

^fcOMPOUND MULTIPLICATION, 

TSthcmuUipIyingot zjimple and a com/^aunf/ num- 
er ; or two compound numbers together. 

To mutliply afitnpU and a compound number tigtihtr. 

Rui-s. Multiply the fimple number by the firft) 
lenomination of the compound ; divide this pro. 
[uA by as many of the tirA denomination as make 
ine of the fecond, fet down the remainder, and aad 
be quotient to the produd: of the fecond denomi- 
ration, whici. find as before j divide (his product bjT 
s many as make one of the next denomination, fet 
lown the remainder and proceed as before to the iall 
ienominationt under which place its wliole produ£):. 
Examples, 
What will 9 barrels of Hour come to at 1- /* 6 /. 1 J id. pcf 






99 ^xnei f 



Se COMPOIJND MULTIPLICATION- 



Whar would 2375 quintals of 
fifh cume to at 3^^. 10 /• 6 d. 
fteilinjr per quintal ? 
2J7.5 
^3 I 6^ 
lSJ)i425C_^ 

TisT— i^eJ 

23750 / 

2|0)2T93|77 

1246 — r l7 
7125 



A. 8371';^. I7i^. 



or 3 



35 



s. 
10 



6x5 
10 



352 



5 0x7 
10 

10 Ox 3 
10 



3525 



0x2 
2 



7C50 

1057 

24>6 

17 



O 
10 
15 
12 



O 


O 
6 



What is the value of 5 yds 8 
qr 2 na ot cloth, at 1123 ctL''^^^ 
per yd ? 



yaf OS, 
5 



9^ 
3 



ft a. 
2 
1125 



6609 



537^ 4)22o0 
36 J 

562 -r2 

4)3y3r or 562^ 

984 —r 1 



6609 cts. 



1 qr. 



2 A. 



I or 6609 1^ cts=c 66,09375 Si 



I 



What is the grofs weight and 
tare of 16 hhds of tobacco 
weighing, grofs 5 cwt 1 qr. 
19 lb per hhd, tare 3 qr. 1« | 
lb per hhd ? 

cwt'qr. lb, 

5 1 19 

16 



8371 17 6 A. 

What is the value of 14 lb 10 
oz 7 pwt 20 gr Troy at 2 s. 
per lb ? . 

14 l6T2o(-hl4l0 7 20=A 
2 or proof.) 



86 2 24grGfs 1 . 
3 16x16=14 1 4 tare ^ '^ 

5 1 19x 8=43 1 12 \ r I 
5 1 19x8=43 1 12 f^' 

What would 114 acres 3 roods 
3c 30 rods of land coft at 
2251 cts per acre? 
cts. 

A. 258724^^or 258724,3125 

If the circumference of a 
wheel be 1 6 ft 6i inches, how 
I far will it move in turning 



i'iV A/^Y y| A= 19 8 3| \ £t 10 6' 6" x^O=.^^vIv%:vq.> 



COMPOUND MULTIPLICATION. 97 

If it be noon 2 hours SO minutes 20 feconds focner at A 
ban at B, what is their difference of longitude ; the earth 
moving 1 5 • each hour ? ' . 2 h SCV 20^-^ 
(Tai/e 1 3 J 15^ 

87' S5f O A. 

When the simple number is such, that two or more numbers being 
QuItipUed togctlter will pr duce it, dr nearlv ; the common method is, 
Quitiply the compound by one of those simple nun-.t>er8, this product iiy 
notber. 8cc. add to the last product, (or subtract from itO the valuv of 
s many as the simple numbers are too small, (or too large.) 

Or find the value of the uhale at 1 far. d. a. pound, &c. per cwt.' 
lOund, ydj&t multiply this sum by the number <»f far. d. &c. in Uie 
rice, ^ eight or measure and the product is the answer. 

What is the value of 14^ ba^^rels 
tfbeefat 4/. 28 6 d. per bar } 
.46=12 X 12-H2 



49 10 
JL2 

594 price of 144 
8 5 price of 2 



What is the weight of ISOhhds of 
tobacco, each weiglung 5 cwt. 2qr 
101b ; 

5 2 10 5cwt.2qr.101b. 

5 x6s6«» 180 



-. 



A 602 5 146 



27 '3 22 28; 1800 
?_ '64— r 8 



I 



167: 2 30 360 

i_ 4;424 

1C»6 8 A lOfil-rO 

900_ lb 
A cwt 1006 8 



What lA the price of 129 lb at 9d 3 f. per lb ? 

12> d. f. a. d. f. 
4)129 = 32 —r 1=3 2 8 1 price at 1 f.pr. lb; 
9d. 3f; = 39 f = 6 X 6 t 3. 

1,6 1 2 

6 

Ml llj— — oA 

price at 36 f. / 4 16 '9 
do. 3 8 3 

price at 9J 5 4 9 3 A. 

or 129s 39 = 5031 f=5£4a9d3f A. 

What It the value at 120 2 per cwt of 210 chests of tea each weigh- 
ing 3 qr. 16 lb. neat ) 

cwt. qr. lb. ^ , ' 

260 lfo=3 2 18 wlole wt at 1 lb per chest. 
2qrl6lb== 72 or 6 x 12 

^ 16r 16 whole weight, 
120 S asi 12 X 10 

g 20057 i H A. 
or Sqr. 16 £^=^72 ib x 260 s > VS &*=* 2U05T .V^^'* ^ ^ ^" 



^ND MULTIPLICATION. 

Is iniiUipIy one camfxiurni iiumbtr by another, increa/ing 
famt rath, at Dtrodecimals. 
Rdls. Place the corr-* 'ponding denoDiin-jtions 
each other; multiply each denomination in the aiulti] 
by every denomination in the muhiiilier ; divide and a 
quotient as before, and fet down each remainder To far ti 
ri^ht of its pari of (he multiplicand as its multiplier is tt 
right of the hi^Iieii denomination ^iven; then add the fe^ 
products tojiether, for iheanfwer. 

Parts multipfied by integers produce parte of integftre, 
Xif by parts produce parts of parts. &:c. as, inches length 
inches breadth produce fquare inches, or 1 4*ths of i 
fcyjare in, Kif by in. depth produce cubic in. or IT'iStbs 
in the fame manner as tenths xi^ by tenths produce !0t* 
lOOths xrf by lOtbs produce 1000ths,&c Theindexi 
xr- added to chat ot the^ni is equal to the index of the 

ExiUFtES. 

What is the contents of a What is the folidity of ai 



Imard 12 ft. 6 in. long and 2 
ft. 1 in. broad ? 



18 ft 6' 



18 6'x2=2S 



XySifiby Sift, ft' 
2 6' 2i 2,5 
. 'S 6 2* or 2,3 



5,0 




.40 si I 

3 4 6A.=4J,. 



How many cubic ft. xx. .. 
of Cotton 7 ft. 6 ia lung, 
')«. i, e,! (•=6 ft 36 .qr. i". l^'"-^' ^'l'.Y"iI'. 



A6 » 0=6i= 



; ft 36 »q 

> bundredihs 



of timber 40i H long, i t, 
in. broad, i If in. thick.? ' 

ft. • » '" 

I 2 breadth 

11 € thicknefa ^ 



■ 





7 U 


1 

40 


e 


5 


44 


8 


8"= 




6 


8 6 




ISmPOUNO MULllPLTCATrON. 



b'the contents of a load 
jf-^frnocl, 6 ft.* in. long. 4 ft. 
brOHd 3B(1 3 ft. lO in^ daep ? 

»1 in. 
_ fi. Iq. in. 
tarea.= 25 4.8 
: . 
40 
r.. rii!,.h 
1 4.fol.=97 192 
How many fcjiiare yJs carpet 
wera floor I4ftby i6 ,'' 
tfii. ft. 

I ratio 3 IG 




A 24. 4 |=2t|.yds 
What isihe contents ofa piece 
of cloth 20 yd 2 qr. S na. 
"" bjnd iri yds. broad i 

ratio 4. 




I 4 6 

—'— — sq.jrd. (jr. iia. 
fcS S 2 A.=51 11 8 
%ill 6t ft of wood coft 
at 2 s. lOd. perft? 6" G' 
" 2 10 



I One £ N. E. currency being i 
worth 1^. 5 s. N. J. what is J 
\6£ lOsN.E. worth ? 1 



12 10"}'^— ^'^•' 



i 6dJ 



picctfj 



What will a trJangulai 
of land, 4 1 poles A-i yds 
whore perpendicular breadi 
is 21 poles tyd, coft, at I'J 
perfq.pole? 11 halfyd=1 pli 

p. h»irjjs. 

41 9 

la 6=-! perj^ndicfl 

■ilS 2 
22 8 10 



440 iO iO ttHtttnfs. 
i eagle = 10 S 



If two places differ in long?'.! 
tudeS"* 35', what is theii^ 
differenceoftime,prb9Wlc; _ 
will the earth be in moving 
_. 35 diurnal motion .' 
The earth moves 1 ' in 4 ma 
jr 15" in an hour- IT. IsM 
ST 3.5' 
4 
h. 2 SO 20' A. =2ih. ^n&l 

Cnmpniind numbers e 
niiiUipliet). loKcllier, wW 




r loo 



COMPOUND DIVISION. 



I What ii the fi 



What is the fijuare and cube of 6 feet, 6 mcLes ? 
' i'J ft S'fquare.iiTi ft 7' 6'' cube. 




COMPOUXD DiriSfON, 

IS the dividing of a compound number by zjiwple ; 
or one compound number by another. 

Ts divii!e a cempei/nd by afimpit numbtr. 

Rule. Divide the highcft denomin.nioii given 
by the divifor ; and ii there be a remainder reduce 
it to the next lower denomiiianon ana add in the 
jiivcD parts of jhe fame name, divide this fum as 
bef'ire, he. the feverai quotients will be the aniwer 
or cjuoticnt required. 



qually between Sperfons. 

i ». d. !■. 
3 4aj 15 IO{Ul 13 7 IJ A. 


If 25 hhds of fugar weigh 
276-cwr. 3qr. H lb. wVatil 
the equal weiglit of each ? 

2iJ276 3 U( II 8 6 fiif A. 


?<I1-lSs 43S 1 i 10 [.f. 


3S 
-26 




2S 
— r I ii4t 3=rqr-35=0.iqt. 

V ^ ~'ifi- _ 
ijo .^H 


Divide 92 lb. 2 02. Ilpwt. 
into 6 equal parts. 
Ik oz. pwt.gr. 


If a board 20 ft long fl 
taiQ +Oft 8}'; what isH 

breath.' ■ 


■|M|^«=p[. 





(COMPOUND DIVISION 



»* pipes of Holland gin eoft 201 / 12/. fterling ; 
I «(i it coft per gaUoa ? gitu. C ■(. 

•iV'tSxes^JO+jSOl 12fo 8 A- 

When it is noon at Bofton, what time in tbe day it it at 
London, ibeir difference of longitude being about 70* 58' ? 
IS "JTO" 58'(* h. 49 mn. 52 fee. after noon A. 
or * o'clock and 44- minutei, nearly. 

Ta divide by fraSietial parly 1 mnl[i-,tly by tbe loirer sind ( 
vide by the upper part of ihc frai£lion. 
Divide 3 cwt. 2 qr. by j. How many times is 

ntained in 4 lb. 6 oz. : 



5)lt_0(* 



proof, [what \i tbe weight of 
.^.oii- cwt. 2|qr. ?j 



o^3cwt. 2qr. A. 



ipaund mimhfr by an 




tiitKt. \ 

3)21 IK'^ 



•her, incrtajing in the fan. 



Role, Multiply the whole divifor by the firft tigure or 
part of the quotient ; fubtraft each part of the produft from 
the fame part of the dividend \ in the fame manner multiply 
the whole divilbr by the fecond figure or part of the quotient, 
always obferving to place the product or remainder of cacU' , 
denominaiion as far to the right (or left) of its part of the dj- " 
vifor, as its part of the quotient is to llie right (or IcftJ of thfll 
higheft denomination in the divifor. 

The names, of the leveral parts of the divifor and quottenl 
with the fig n x or o/" between them, reprefenc every part (*' 
the dividend ; as, (inches Xi/ by inches i.e.} i2ihs of [2th 
reprefent Htihs, Ukhs of i2ths^l728tlis, &c. Alftv 
the fums oi the arithmetical indices of the 'rr and q( i 
firm the fevcral parts of the divVAeud, vinii icvavwvast, «i 
^k^wbidi cjcb pan of the work mutt Qiy-xiYl- 

■_-. '-. 




<S5^8t?f7d "DtVtsiCW; 



Examples, 



SB s 



ii4 



V''1'2'')3'6'9"(3'2'I1*'6«''6* 
3 36''5l*l'2"a3'* 



What is the lengih of a 
board 2 feet 35 in. broad con- 
taining'iSft ILJ'? 

v_^V>^' V ' t--v*0 A, 



23* 
I_2 



^hat is the length of I 
ftick of timber, contaioing 
4.5 ft. S' 4* G"', .whofe lueafl 
breadth is 1 ft. 2 inches, llj 
inches thick ? 

l'' a'S]]'" 6*'= i" l' 5* 

1° l' 5*^5*' 3' / fi^w" 6'*. 

45 3 4 6 

"What muft be the ItngA 
of a floor t yd. 1 qr. 1 na. 
broad, to contain 23 yd. 3' 3' 
;j"' 1"" ? S)-d.2qr. Ina. A. 

What is the thicfcneft afa 
grinditone, containinjr 3ft fi" 
whofe area is 6 ft 10'? - 
6"iq')s" e' e^to^' a'" 2'* 

What is the fquare rod 
42 ft. 3' ? 
fiippofe6)42 3(7 

2)13(6ft.6in.Ar' 

What is the cube root oE 

27+ft. T'G"? 7 O' 

7x7=*9)274 7/6''(B 6 

3)1 6(6' 
=6ft. tiiti. &i 



ft. 7 -6' 



Eight/' 2/6-/N.J.curreiicf 
being wonh6^ lO/N.E.wtet 
i^ljQN.F.. worth? 



Vra-GAR FR A(.1 ' tU[*J"&. ■* 

REDUCTION OF FRACTIONS, 
IS the changing or bringing ihem from one po&too to ai 
rher, retaining the fame vahie. 

Rule 1. Jo rtduct ffaclions to thtir hi^h'Ji terms* ,- D 
ide both the dividend and liivifor b^ fuch a number as wi 
o it without a remainder ; in the fame manner divide thei 
[UOttenis, kc. the leafi quotients polllale exprefs the givd 
alue in its (horteJt or highefl terms. Revert ibe rule, e 
educe to lower terms. • 

, Examples. 

^Hiuce ^^^% to fts highed terms. 

TtMuce \\% £.to its highaft terms. 

*)>ib=»S=tI=|£- a. x4x3x4=»^*prof( 

Reduce || to its higheft terms. P){J=J A. 

Reduce |J to its hJgheft terms. ^5)\\a^ A 

Reduce fj, '^5, ^|o, ;|J, -p*f ?, anJ |»J lo their fiig 
ift terms. |% ^|, ^^, 44, ^JJ, j, A». 

Rule 2. 7i r^i/HCf «fV(/ or vtihah namhtr: tp trreguSi 
frafifonr. MuUipIy the integer by the divifor of the fra*. 
rion, and add in the dividend, place this ftim over the div& 
for for the fraftion required. Place 1 under any whole ni __^ 
ber and it becomes a fraction. Or muhiply by any numba 
and the product is the dividend and the muUiplier the divi> 
f^j Revert the rule, to reduce fraftlons to integers. 
H^H Examples. 

^^^hcc 7i lb to a Cngle fraiSlion. 
■V 7 X 2+- 1= ^4 lb A. 2)I5(7i proof. 



xeiSace\l lo J d. c«Eb i.e. be -riV^ 4,Vi.«i fiik'^iA." 



REDUCTION OF FRACTION 

Reduce 14 ^| to a finglefraflion. 

14.x20^.l5='^f£. A. = 195 s. -f 20=Ui^ 

Reduce 5 gain, to a fraftion having one, 3,S,or4fbri 
diviftr. :J , 5 X 2= '^, S X 3= '^, 5 X 4=»i gin. A. 

5=!'S='^=»|=20 quarts. 




ife: 



Reduce *| 
leduee " 



a fingle (ra^on. 



'i^?i'=nA. 



Reduce J to a fra£lion whofe -rr is 4- 



Reduce * to a.fra^on having 2 for its -rod. 

l)j=T A.or *s,5=4^,;. 

Reduce 195, I2}4, 5|, 20, 30, »^*, ^^'^J & ifto fraftkmiS: 

II II II I! II II II r II integen, 
i>, »4?, *|, *4. 'S, I9i|, J, 5 &!' As. 

Role 3- Toredutt asmpound inJimpUfraBkns -, Multiply 
alt the dividends together for the dividend, ard all the divi- 
fors for the divifor of the fra^on required. Ii is unDeceflaty 
t0 multiply by fuch numbers as are alike above and below 
the line. Revert the rule, to reduce Umplc to componBil 
lra£tiom. This rule anfwers for xn. 

Examples. 
Reduce | of J of 4 of t 'o ^ fimple fraflion. 

Txf rtT«T=TT^ls A.=,4- or ^'^x^TkV^^^ 

t)t4-J?Cttt'^4=4t'^4=t •r|=T proof. 
Reduce \of -^^itoi fingle fraftion. 

ix-r;=Ti h A.=fdi. 4)^^=t4 proof. 

J^et/ucCy o/f <rfi bu. i't^"K-^=^\ bu. A. , 




SEDUCTION OP FRACTtONS. 

ice ^1^ of agin to pt. ^)i4=jAt=; pt. A>^ 
irv J of * of ;=f J pt. A.=^ pt. 

^uce ^- of ' T cts, Tf**^TTlb, Jofid of-riB,'}."^ 

iH'lun tu fimple fractions. 

^^L '^cts. ^ lb. -,-gl s. tI tuu. As. 

iJAqle +. To redact cne denominafion, Cui'i, ffflgbf, l^iea 
ire, tSc toanyathfr; Muiiii*!/ t!ie >len.i:mnjiion of ibm 
^in, &c. given by the pnpartKn* it beji-s to that wlilcU m 
equtred, and tha proilu£t is the aiifwcf liivi.le the tliviJttndj 
f any fradliori by iis divifor, (multiply x\\e rfc>iviainiler by lllfl 
lext Jen omi II at ion or proportiBii. and divide .is before jj Mm 
be quotient is equivalent to the primitive fratt. 

EKAUPLE3 

Reduce ' | s. to j^. and to S. (pro. between s. and £ it j^J 
ad between s. and i. }. T. 1. as2 : 9 -: 1 s. : 1 a.) T 

*^;:w=f°^ A. +)3,00(,7S^=i^. '-j^t-UsaJ 

;8)60,OO(3,333i = 5J 
Reduce 2 lb. 3 oz. "IVoy to Avordupois (pro. 41*7'. 2.) 



8*|O0)155).52(l lb. 13 o; 



^dr.= 



c Ib.Avor. 



In 6 cubic ft how many bufliels i 

(pro. i^ r. 9.) * s f^= ' i^ bu. A.=* bu. 3 J?| pfc| 

Reduce -J. bu. to wine gallons. 

(pro. '44 5". 10) 4 X ^-^4= "'HS'"* A.=1S4^ 



r 



the weight of 3 wine gins of water ? (pro. * 
3x 'U='f'-ib. Avon A. = 25j4 U). 



• The proportion, which one ile no mi nation. Coin, Stc. bearilo snolh- 
, iruy be louni in tlie Islilo uf tlie same uimit. \n iCi tw^VAfet!*- 
joajwatioH, fie ^ivrw he larger Ibaiv vliM *t\<Ai»W\™>**^^** ^r*^':^ 
fpTtJori must be target \^ti «*« ■^^."■A^*** *»* Jjj 




REDUCTION OF FRACTIONS, 




lu 231 ale and bi:er gins, how many wine gins ? 

'2al X 2S2 -^231 =28J vvine gin. A. 

how many days does the earth move 1 ' figns ? 

- • »0,43H=4'5,657 days. A. 

How far does the earth move in its orbit in ^ of an hour ! 

I X 68215,67=454-77,113+ miles, A. 
or98,.'j6+feconds A. = (10° Diurnal motion.) 

Rediire 3£, N E. & Vir. currency to N. J." &.c, to N". Y. 
and to llerling, 

(pro M.^r. 15) 3xi='ij^. N.J.=3jf 15». 
3x^='|N Y 3x| = ? Iter. 

i£ ]5sN.J. = r£N.Y.=2£ 5 s Ocr. As. 

Reduce 10/ 3 s N.J. toS,to N.E. and to fterling. 

J. ^. 3 s.=2o3sxT4=*i.|=27y4 S5. A- 

10 3x4=8/.2,4s. or *|/'. '-f s. N. E. A. 

10 3x4 = 6jf. Is. 9,6d. fter. A. 

Rule &. To rtiuce fraBions to thoft having a eomimn dm- 
Jit 1 Multiply all the divifors of the given Iradtions together 
for the common divifor required \ multiply each dividend 
into all the divifors except its own for the dividends re([uir< 
ed. Or multiply or divide any fraflion by fuch a DUEDberat . 
vill bring it to the fame -rr of thofe given to the 
&a£tioiis. 

Examples. 
Me |, \i \ and J- to fraiftions having a coinmon — r. 




ADDrriON OF FRACTIONS. 107 

Reduce |, 7 of |^ 5| and xt ^^ ^ common i^. 

190 34* 313 s' «9« A 

ADDITION OF FRACTIONS. 

Rule. Reduce all the fra6>ions to ^hofe having a corn- 
on divifor ; add the dividends together, for the dividend 
' the fraction required ; this fum divided hy the common 
vifor gives a quotiem ^quivaleuc to all the fraAioiis of which 
is formed. 

EXAMfLBS. 



Add 1|, 2|, i 1| and ^ together. 




•f<//. r'rs^ 




1 X 4 X 3 X 2s= 24 




8 X 2 X 3 -x 2=* 86 


11 


2^ 2 X 4 X 2= 32 


« 


4x2x 4.x 3x:= 96 


1 



^r/ 2 X 4 X 3 X 2«= 48) 188(3 ♦4+14=17 ♦* A. 

Add 2m£. 144^, 74^ together. 
14 10 s. 
7 19 s. 



£. 44 4s A. 

Add 6^, 344 and ^^ qr- together. 
3 19 lb. 

24 ^X2=:|4 

A. Hi* 

Add 37;j*^ ft. 4441 and 1640 cubic in. together. 

A. 39 ft. 1186 cubic m. 

Add^^, 1 of 3 and | together. 

24-1, 4 X.i«i, 4)4«4. 4{ A. 



ITRACTION, MULTIPLICATION 






Add feven — - gallons, 3 p- - to four ^. Fifteen- 

•Tuds. dhifors. 

two 3t two X fix= 24 feven 

one X three x iix= 18 three 

two X three x two= 12 four 

•rr/threextwoiilx=36}54(l^+fourteeD=fifieen ^ A, 

SUBTRACnON cf FRACTIONS. 

Rule. Reduce the fractions to thofe having a commoi 

divii'or, and the difference of the dividends placed over ihe 

common divifor is the anfwer. When there are integers vui 

fraftions given proceed as in compound iubtrait ion. 



Subtract \ from ;|. 

4x^=f* --;|=^^ A. or -rrl 

From ?S14 £. take il^ f. 
17 18 s. 






744 A. 
From \£. tafte-rl s. 

From \ 02. take | pwt. 

4oz.=^of 't=*t pwt. 'ipwt. A.=I*1 

From S7j take 19^. l7ij A. 

From IS| take 4 of 15. 3^4 A< 

L I., n. . three c f nne _ itirre . 

niDtract two -! from four — r one— ■ A. 

tuurilit t.ijil. iuucui« 

MULTIPLICATION of FRACTIONS. 
Role. Keduce the nutnbetsto Cim^Xs ^i'i&\o^«.,«nd aa&- 
a all t(^etlier, as b^i B-uie a,wt vtvei^^uxro." 



n 



4 ''A 



5^ 

z 4 



1 ? 



AN» DIVISION OF FRACTIONS. lo*9 

d ; or to multiply integelrs byfraBions ; multiply by the divi- 
end and divide by the divifor of the firaAion. Or proceed as 
a compound x»« 

Examples. , 
Multiply 41 by \ *I,= I, X \^\% A. 

» 

Multiply 2| by 2|. 4 X |=* i A. 

or 21 X 2=5,+ Ii(=2| x 4j==6j A. 

What is the folidity of a block 2 ft. long X% broad and If 
hick I 2x|=3pc:^^5i,ft. A. 

What IS ^- of 7j. 7ixi=lTi A. 

x;^ ^ of 5 by I of * . 

What is the difcount on 400 S at t^ 

400 X -rr3=« tS-s- A. 

What is the contents of a piece of land | of^a mile long 

ind \ broad ? 4^4=^ mi. A.i«:240 acres. 

^ mi.=240 rods, i mi.=: loO rods, x ^1^^=240 acres. 

What is the contents of a board 6t4 ft. ? ong 2^^ ft* broad ? 
44x44=*-|4^ft A.=6ft.3/x2ft, 7'=l6ft. 1'9". 

DIVISION OF FRACTIONS. 

Rule. Proceed as in multiplication, after inverting the 
fraction to divide by \ or divide the upper and lo^er part of 
the dividend by thofe of the divifor. Or to divide integers 
by fraEliofis s multiply by the divifor and divide by the divi- 
dend of the fraftion. TS divide fraBions by integers; mtfl- 
tiply the divifor of the fradlion by the integer, or divide the 
dividend by it. To divide by integers and fracllot:Sy or fnixt 
numbers ; reduce the fraftion to decimals, or reduce the •r'* 
and ^nd to the fame denomination ;^\.e. ^5 bovVv \3^ \Vi>.^ v^^* 
of the fra^kion) and dtVide as before. 
Each of the above methods may be ^WLeA.^.0 ^ast^x^, 

K 



£sAUrLE3. 

Divide^ by l.-rinvened * xi='i <"■ ^)i=3. A.^ 
DiviJe i by ^. •^^ inveried ^s^=t* A.= 

Divide 4 by J. 4x*=^'A A.= * 

Divide i by 4. 

Divide 7 by 9. ^^r=T ^^ 

Divide 76 by +i. 

4i= 4,5)76(16,88-.. or 4i)76 
45 2 2 

31,0 9)152[ll),88'» A.:Elf| 

Divide 42| by 2i. 2i)42:J 

4 4 

or 5)951(17,1 A. 10)17J(17,I A. 2,5)42,75(17,lA 

If 2i lb. coft ' 4. ofa CM. what will 1 lb. «ft ? 

2i=4^r. ■».x«^'4,x4=^ A.=5|cl5,_ 
What is the fum whofe difcount is ^0£. at ^ 



Oh- 



What is ihs width of a board 8i ft.long containing l$ili 

'^•fr, 18i='iXy^='^ A.=2U*^ 
ijvide 76 by 16| 
w many times is ^ contained in 4 ? 



Pivide 7f by 2. 2)7f 

A. 34 or 3f and I « 
How many times it ------ oz. contained in Gx lb. ' 




• '-IH71.E OF THREE. Ht" 

qt. Tin rcrulu from in find -^n m tlwivi di- t 
,'{,' reclly oppoiit 1 the product ut inle^n MiMtay 
['!r>.4xi '.l^'i I'l ,* larKCF tl»" the qt, in llie tune pi-oiwrliiin^^H 
i x'43= ', 8 ' 3,* qt or ■ re^Ur fraction is Uri^r than t'le^^^H 
Iz-rl^ ....', 4 ,',.. bcnce I, is Iheonly Tn«(lium, Ity whieli ll^^H 
ti^jai ,* 8,2', may botli xy and -^e withqiii dtcrinif 1^^^ 

1 1-^*"= .**S,",1', number, iinil fW>m which xn increases atidda^ J 
iiX*r}"J= /S3,' ',J *, creases, ami from which -rn Jecreaaci and 
•ffid^rt n%. pl> inoreaiiei (the number) to the reverie. 



^K THE RULE OF THREE, 

^"* IN COMPOUI^D NUMBERS, 

IS an applicaiton of Simple Proportion, b^ which Quml 
whol« diviliOD is not dedmal, aie. compared. 

Role. Obfecve the fame method of Hating and ufinfr 
numbers as in fimple proportion, txcept they niuft be multi- 
plied and divided as compound numbers', or, reduce the two 
givea numbers that are alike, or of the fame quality, to the 
Fame denomination, and the number that is like the anfwer, 
to a Ungle denomination] then multiply and divide as in fun- 
pie Buml^efs, and the quotient is ihe anfwer in the lame de* 
aomination of that to which the focond term wu reduced* 



Examples. 
If 9cwt S qr. of fugarcoft27£. l7 s. 6d. what will 2 
1 qr 11 lb cofl i 
As9cwt 3 : 27£ l7 6 :: Scwtlqrlllb : 6^14s3di 



■.,,S f 



6690d ;..'263 lb: 1611,23 dA=(>jfH5V-'» 
263 



90d : 10921b. proof. 
» ol\«ec■««^"'■ 




:ll 



"« 



$ 



H4yd$coft2jjf 6s Ald^ what will 60 ydsioft? 
As4yds' 5 2£ 6»4.d :: 60yd :84j^ 15«A. 






4JJIS9 s 

^84~r4^^x20==:15 orgy's 4x»««==S4£ 15 A 
' A«S4j^i5 : 2^46 : 60yds : 4y)i." * 




If22i(tcoft2s4d$ whatwyi22Sft4^ ofthefiuoecfift? 
As 22ft 6' :, 2s4id:^ft2$ ft 4; ;,23s 1 d iO^ A=ir S l^* 

■ ' ' 2- 4 . -. 

^ 446 6 . s d. , ft. 

74 5 4* o»22i; 2 4::2«?t| 

12 ; 12 12: 

22 6;52r 1 4(20s . --— 

22 6f X 20s;: 450 6 270 : 2.8d :: 2680 : 

> ■ ■ 277,93 d., A. prtol. 

; . 71 1 (8S . . 

X S« 67. 6 . 



8 7 4 (1/d 
V^ 1 10 6 ' 



1 8 10 (10^ 
tO/f^ 1 6 & 



2 1 — r 
How many yards of cloth may be bought for 57 £ 18 s, 
whereof^ yds coft 8 ^f 15 s 5t d ? 

As si 15s 5id : 9iyds :: 57 18 : 145yds Oqr 2,5 + na. A- 
20 » 4 20 



75 88 -1158 

12 12 






905,5 d : 88 qrs :: 13886 d ; ^ A. 

38 



905,5)5a5768(,58O»6^5«j» K«\^^^t.'^l^ 




COMPOUND NUMBERS. 

ittght 9 chefts of tea eacK weighing Scwt Sqfilll 
9 i per cwc ; what canie they to ? 
Asl cwt : t^ 9s :; 3cwt 2qr2l Ibx 9: 147^ 13s Sjd 

If lt)0£ in 12 months gain 3£ 10 s ; h£wr much will 4. 
15 5 gain in 9^ months ? 
As 100 X 12 =5^ 10 a:: 406 £ IS tx 9i ; 17j{14 2 2,1ft 

If a perron allows 2^ 10 s per cent premium on456j^ ISs 
(foreign money) ; what is the whole fum allowed ? 
As loot 2^' i0s;2£ lOs ::4:56£'15s: H^2s9d2,6f A. 

What is the difeoam of 635 jf 17 s due 2 year's hence, 4 
5J per cent per year ? 

5\ x2=ll oercent. 
Aa I00^- !l : 11 :: 635^^ 178 : 63 £ Os 

If a fa^or receive 45^^ los to purchafe goods after ha 
ing dedufted his pi-emium of ^£ 10s per cent on the 
chafe ; what value of goods were purchnfed ? 

.AslOO-i-,3 10 : 100:: 455 10 : iiO£ I lO Sjff i 

it 18 the COmTniflion on 1971 £" 9 s 5(1 at 5 jWr cent ? 
- loo £ : 5 £ -.^ Vil 1 1 9 5 : 68 £ 11 s S^d A. 

lat is the brokerage on ISKl / 11 s 4dat l-J percent.' 
14/ 17 3 4d A. 

I What is the premium of jnfuring 9St / at 7 percent f 
I 



^wtai 



^ merclraat fent a veflel and cargo to fea, vr.hieJ ; 
(f i what rtim mnft the policy be taken oat for, to cm 
liproperty, premium' (9^ per ce(it i" 

■s 100-19,5 : 100 :: 1525 : 1894^ 8 2j ,' 



and B buy certain merclianjize.amoiiminp to 120 j^ 
of which A Days Sn / and B 10, on ivliich they giln 32 ^t 
what fiwre o/"ihe ifain belongs to eacVv? 






"PROPORTION IN 

A and B iraile in company, A puts into ftocb 9^50 ^ fti 

, mouths, B 78 J for b' months, and by tradiog they gain 279 

ISt 4 d ; what is the profit of each ? ■ 

A'b i>oclrt)50 x5=4750 1 „-.,«. C 4.750: 138 10 IIJJ 

B'a ftock 785 x6=47iO/=^'^"^*"- ^4.710 ! 137 7 6 

If 5/ 10 s be gained by felling 43 yds of cloth j what isd 
average gain per yd ? 

As 43 yds : 5^' 10:: 1yd : O^^ 2s6d 3 -f. j 

How nMny yat^s of cloth at 8 s G d per yd will pay! 

250 gallons of brandy at ffs 4 d per gallon ? , ^ 

As8s6d : 250 gin ;-. 'Jsid : 274yd2-i-qr A. 

If 1 cwt 2 qr 1 4 lb reft on the end of a lever 8 ft 6 in. from 
a prop; what weight will it balance on the Other end I fi 
2 in. from the prop ? 

As Xft 2 : Icwt 2 14 :: 8ft6 : 11 cwt 3 qr lOlb A. 

If the end of the bar of a printing prefs move 3 ft 3 in. 
iviiile the pliitlin or fcrew defcends one inch ; what weight 
or ftrengih muft he a,ipTjed to the end of the bar, that the 
prellure may be equal to 1 tun 3 cwt, allowing nothing for 
friflion I 

As 3 ft 3' : 1 tun 3 :: 1 inch : 2 qr. 10j| lb. Aj 

If the tunnage of a vefiel, whofe length is 76 ft. breadth 
54 ft:*and deinh II ft 8 in. be 180 tuns; what is the tunnage 
of a ^efipl, whofe form is fimilar to the above, and the di« 
wenfions taken in fimilar places (being nearly propoi tinnll) 
are, 8l ft length, 25 ft 6 in. breadth, and 12 ft 4 in. depihf 

As 76x24x11 8 : 180 T:; 81x25 6x12 4 : 215^ J?-* X A. 



Ciir.men mtlhod of jlatiiig ProporTi ■jN mverftly or inJinfflj. 

RECIPROCAL OR INVERSE PROPORTION, 
" Teaches, hy having three tmmbci^ £"■*"' ^'^ ^"'^ * foOnlv 
~*'"(i Aa/i bear the fame ^ro^ou'wu w '•Vt 'I'^'.i.iji.^-ia " 
^fcla, the tlwd. fr , 



COMPOUND NUMBERS. IT^ 

Therefore, the greater the third term is, in comparifba with 
he firft, the lefs the fourth term will be compared witli the 
econd ; or, the 5efs the third terra Is in proportion to the 
irft, the greater the fourth mud be in proportion to the fe- 
:ond i and this is called reciprocal, inverttd or indirtS Pro- 
lortion," 

**Rt:i.B. Make the number that is the demand of the <inef'- 
:ion, the third term, the number that is of the fame name or 
{aalicy, the firft term, and the remaining number will be the 
ntddle term. Multiply the firft and lecund terms together, 
md divide the produd by the third, and the quotient is the 
mfwer." 

Examples. 

«< If 100 workmen complete a piece of work in 12 day^^ 
low maivy are fu£cient to do it in 3 days ?" 

As l2d ! loom ;: 3d ; 4oO men A. inverfely. 



I 



3d^^„ 



3)1200f*O0 m. 
s 1 piece of wark : l2dxl00m :: 1 piece of worb^ 



400 men, A. direflly. 



•' If 8 boari?ers drink a barrel of cider in 12 days ; hi 
Long would it laft If 4 more came among thcin ?" 

As 8 ! 12 :: 12 ; 8 days. \. inverfety. 
Or as I barrel : 8 m x 12 d i:"^ bar. 12m x 8 d A. direflly. 

^What length of board 1\ in. wide will make a fijuare fboe 
As]2br : i2lg::7i br ; 19^ Ig. A. inverfely. 

Orlft : VZ^ 12 :: 1 ft : 7j x .,, , ,. «, 

' 19j A. directly. 
Or 1 ft=H+ fq. in. ^7,St=19; A. 

" A wall which was to-be bollt 24 ft high, wbs raiied ft; 
by timen, ill 12dayi i how many men muft be employe" " 
fioilb the wall in \ dsys ? ' 
As.8 ! 6 :■ 2* ._8 : 12. Then as 12 d -. \2 to -.-. *» A ■■ ^^^"^ >^- 
eft : ISdx. Sm ;; (24 .-^=') \6 S^ i V^"»- -Tj^i 



1 

I 



] 



PROPORTION. 



■eft tf/anmK^ 
■ l| 



rulhoJ of Jlaling Proportion when more 

COMPOUND PROPORTION. 
'* Compound Proportion teacbes to refolve fuch quet 
tions, as require two or more ftatings by limple proportion. 

" Rule. State the queftion, by placing the three con- 
ditional terms in this order : that wblcb is the principal cauft 
of gain, lofs, or aftion, polTefTes the firfl place ; that whicll 
denotes fpace of time or diftanee of place, the fecond ; biu! 
that which is the gain, lofs, or aifHon the third -, then place 
the other two terms, which move the queflion, under thoft 
of the fame name, and if the blank place fall under the' third, 
multiply the three Uft terms for a dividend, and the two firft 
for a divifor ; but if the blank fall under the firft or fecond 
place muUiply the fir{^, fecond, and lall terms together far ) ' 
dividend, and the other two for a divifor ; and the quotient 
will be the aofwer." 

" If the proportion be diret't, the fixth term fought miiil 
bear fuch proportion to the fourth and fifth, as the third 
bears to the iirft and fecond : But if inverfe, the fixth num- 
ber mull bear fuch proportion to the fourth and fifth, 
firft bears to the fecond and third." 
Examples. 

" If loO £ in 12 months gain 5, how much will +00 gd 
in 3 months ? 

prin. time, . . . 

100/ : 12 m:: 5 j^ Oras lOOx 12 : 5 :: 400x 3 ; .5/ A. 

400 : 3 iro 1200£ :5£ :: 1200£ : 5£ " 

3 12 

12<jCX S=6':0-M200 = 5 A- 

" If 8 men Ipend 32 £\n 13 weeks ; what will 2 ( meo 
Ipend in 52 weeks ?" 

8m:l3w::33^ m w /" m w / 

2i : 52 38 1 A. OrasSx 13 : 52 :;2+sS2 i 38* A. 

- ."Sfthe freight of 9 hhd^. ol ttt??T» wlt\^.v.t^^^)^^ \a « 
■**— Ties coft 1 6 / 1 what mixft bs ^ "^A ^'i^ <«* Vw^^^M 
^- », each weighmg 1\ ^'*<- V'i^ ^«e**^ " 



20 1. :: 16^. 
O : 100 A.92j£ 11 10|. 

rlO8ewtx20hl6/:: 125 cwtx lOOI ; 92£ H 1?| 

RL THE RULE OF THREE, 

■ IN aRITHMETICflL PROPORTIOM. 

compariron of numbers wliofe difference is confidered al 
le ratio, and is performed by a.ldiiioo and lubiraftion. 
Role. ' Place the antecedent for the firll term, whoie con- 
qiient U given, wUicb place for the fecond term ; and place 
Lc antecedent for the third term, whofe confequent is re- 
itred, which will be the fourth term ; to 6nd which add 
^e fecond and third terms together & fubtraft the firft tt^roi 
am their fum ; or if the firft term be lefs than the fecond 
t(i their difference to the third for the fourth ; but if the 
■ft be lai-gor than the fecond fubiraiV their difference (rout 
iC ihircl, and EIig remainder is the fourth Jerm : in the fataog 
aoner proceed for the 5th, 6th, Ste. lenn when required. 

Examples. 

If 9 be the antecedent, 5 its coafequent ; what is the coh 

quent of 8 P As 2 . . 5 :: 8 . . 11 A. uithmetically. 

-(-5 



3 2., 



; 8 .. 11 A. 



Or as 2 



. UAJ 



If 18 yds coft 2* S what will 33 yds coft ? 1,25.527 log-1 
ithmorindexof 18i 1,38021 Igr. of 2+^ l,,5l851gr. of 3~ 
»..-_. n, „ 3j . 4,i s genmeirically. 

: !,5l8Sl . I,64!J45 arithmeiically-J 

or 1,25627.. 1,38021 ;: 1,51831 . 
—1,25527 +,1219* 




i,642i5 logarithm of 4V ^ ft- 



jt^i^^^ \^?>=t'iV 



EQUATION. 

What is the length of a fifh, whofe head is 9 inches, his 
tail ! the Ie(i|{th of his head and -J the length of the whol* 
iifli, aiid his body as long as head ami tail boch ? 

8^ iup. error. 

Suppofe his length 2+ 24. x 6 - =t4t 

— 40 X 6 + =2« 

/ 3=4 filli 




head , 



2J64 1S3M 



tail S *=i ^^' 
*^^ I 3^; head 

SO —24=6 + crrcw — 
. head 9 

body 16 

32 proof. 



=ififh 
'-\ head 



34 —40=6 -error, or difagreement 
"What number is that, which being increafed by t and 
itfelf and 5 more will be doubled ? 

fuppofe ft, 8+ 4+ 2+ 5^= 1 9 — s"^-8=S + error, 
fuppofe24,4. 1 2+ 6 .(-5=47-^4+ 24=:: J --m 
lfter^o^ax24;=7^,^.8 x 1— (2deiyorj=80, ^S^- 1= 
-"-_lO.r-5H-5=40 proof. 




EQUATION, 
e bringing or rc>.lticing if feveral uueqiial tilings to « 
(lity uf price, *iuaniiiy, &c. 



to« ' 



s be v"*-^ ^ 



,^ 



SUPPOSITION. 

Double Sufp^itkn is the fiippoiing or fwo niiiiiher«, quantU 
es, &c. from whidi if boih prove f.iKe, and " the fint erroB 
to the fecood, as the di&orence between the true and tirj^^ 
ippofed number, is to the ililVeronce between the irue jnd" 
icond fuppofed number ■" the required number may be 
>und by the following 
Ri^LE. U(e any two convenient numbers as thouf;b ead% 
fere the true Bumber, and ii will be fuiiad how much they 
iffer in themfelves, or from ihe refull given. 
Moltiply each fuppotitlon by ibe error (or difference) of 
le other } ariiif thefi](jpotitior\s were both too fmall or large, 
rvtde the difference of the produiEts by ^hc difference of tha- 
rrors : but, if one llipijofitron were too UrgeA the other too^ 
nail, divide the t'tim of the prodafb by the fum of the tf- 
Dn \ In either cafe the qnoLicnt will be the anfw^. 

When the errors are etiual, and lupjiotiiions different 
iOi ibe fum of the fuppoiitions is the aniVer. 

Examples. 1 

M A and B have the fame income : A faves | of his ; buS 
I, by fpending Ao£ per annum mure than A, at the end of 
I years finds himleU 40 / in debt j what wiis their iticoviet 
oA, what does each fpend per annum ? 

Eiippofe income 80 a |=10 — 80=70 A's expcnfe. 
Suppolie 160 30 

20={ofI60 

100 B's 

liip. error. HOA'sexpenfe » years 

160x120=19200 SO 

80x 40 =3300 WiO " 

170 B's 80x«=640[whole)incOHM 

160 inc. yearly ■ 

160 



120— tO=80JI6000 

reariy income 200 
W% expenfe 175 



30 



6 years 



3'sexpenfe 




ALLIGATION. 

I A merdi^ut having 1200 S due to him, l of which p 

t blc in two iTioDtli9, { in tliree iiiOntlis, and ihe reft ia| 

i months ; the credilor agreeing ro pay i in advance, at v 

\ time (Hij;lw the remainder to be paid ? 8* m. 

,| J4-^=cJ, — 3^^ payable in tj m- | x 2= 

I * + 1 4^ S=i *ii mean time for payment of | x 3= tj 

i the whole ; but ; being p-.iid in advance, e ^ ^= 

't 4 m. xrf by 2 = A. 



ALLIGATION OR EQUATION OP QUALITIES, 

(S the reducing of feveral different qualities and [nices ti 
equivalent ilmple quality . 

When the quantities and prices are given ; to find'l 
mean price of the mixture. 

AH'gatiaii Medial. 

Rule. Multiply each quantity by its price, and the n 
of the produfts is the price of the whole-; divide the w^ 
price by the whole quantity, and the quotient is the i 
' price oi 1 gin. Lb, &c of the mixture ; as 

If 2t gallons of wineat 1 g per gin be mixed with 15 | 
nt 8 dimes per gin, and 7 gins at 125 cents per gin j 
I gin. of the mixture worth ? 

Required the value of the n 
ture if 8 gins of water were ad- 
ded i {» X 0=0 value of mncf 
in win?, to (he buyer) 
42)*07,6(y,7di A. [ 42+8J407,5(S,l'adipergInA. 

But when the quantities are unlimited, and the price* of 
the fimples and mixture given ; to find what quantity of 
each may be mixed. 

jllJigiithn Alternate. 

Rule. Snbtrafl the price of the mixture from the g 

of the dc.irel) fort, this remainder may be conlldered 1 

Bt»y (to be mixed) of any d^eav^T^ot^ V^ Sot^^v^m 

" t,) tie price of wliidi laVtu iton\ Ocvc n\\w.we 'j 



20 X 10=^200 
15 X 8=120 
7 X 12,fi„S7,5 

V2 



1 



ALLIGATION, 123 

e quantity of laid dearer fort, (to be mixed i) thus proceed 
ich each dearer and cheaper fort, conddering the remaindeC 
each as the quantity to be mixed) of the other.* 
If the number of dearer or cheaper forts exceed the other, 
e one or more of the oppolits as often as neceffary. 
If the mixture be too fmall or large x^ or -r^ by fuch a 
imber as will biing it to a fuitable or given quantity j a \r 
ay be found by ^g the given quantity by the quantity 
und as above. 

If one ingredient or more be limited, find the quantities as 
^fore, and xy or divide it aii^ its oppofit by fuch a number 
will bring it to its limited quantity. 

^ Examples. 

£ a merchant would mix v^ines worth 16, 22, 31 8^ So dii^.v '^ 
jr gallon feverally ; what quantity of each may be ufed, 
at the mixture may be worth 25 dimes per gin i 

prices, gins, prices, values. gallons' A. 

5.-16.= 9atS5=3l5orl6<?r*y;r---lO+. 6=16x2=32 
5^2= 3 at 31= 93 22 -4A^10-h 6=1 6 S*J 

5 '-31,= 6 at 22= 132 31^4- 9 i- 3=12 24 

5. -.35=10at 16^160 35-^^:^*.- 9^3=12 24j 

— , . vl — I If* cask of* 112 fftas. j -- —'^^ 

5 X 28^(pf.=)700 1 were to be fitted, 2 is j 56} ll2(2 

I tbe XT for the whole. 

A merchant mixes wines w^rth 14 s t5s 19 s and 22 s 
er gallon, fo that the mixture may be worth IS s per gin > 
hat quantity of each may be mixed ? 

8s —14=:-.^ ^4 at 14s or 14 — -^.^ ^4 4 at 14s 

8' — 15=0/— 1 at 15s 15-xA/^l+-4=5at I5s 



8 -19=-^^^^^-- 3 at 19s l^-^j^WV-^ 3atl9s' 

8 .-22^=-^ ^4 at 22 s 22 •=^^^"^^-*- 4 + 3^7 at 223 

If 8g;^aUons at 14 s were to be rolxed, each quantity, found bv tha 
psl operation, may be xd by 2 for the A. or xy the quantity at 22 » by 
for the answer. 



• Because the gT6«t<»r the price of one wwt ^^ TiNsit^^T^c^NS^'^^ 

cbeapfrsoH to 6a/aJice it i and the c\\capeT W^ %^y^'^^^'^'^ w«t^^\ 

emrer is necessary. It is impott^lble iQ civVkmev«>X^ toX>JSX^ vswV»^'«^^ 



12+ PKOfeRESSIOS. 

How much gold of 15 and 22 carats fine, may be mixed 
vc'nh 4 oz 19 carats line-, to compofe a inuture of 34ei 
als fine ? 

x2=4.,x2=8 02of 15 caratK 
-6-»- 1, X 2=12,+ r7;=22 of 22 cantt 
X 2=4, oz of 19 cants. 



PROGRESSION, 

ASCENDING JND DESCENDTKG. 

IS a regular increafeand decreife of aumbei or valoe by fdfl 
coinmon orincreafing and decreafing ratio ; and maj bedi- 
TidexJ into three kinds, (all increafiug and decrcr.fing differ- 
cnily) viz. Arithmetical, Changing and Geometrical P rfr J 

INVOLDTION. EVOLUTION. 



c increafinp; or - - - - 
by the addiiion or - 



I. (*1=)3,f+l-;3,i, 5.6.7,8,' 
:-,(+:2— J5, 7,8, 11, 13, 15, 



Is f rtigrciELon by tn Increasing 
t> f.id Ihe number of times int 
mimljcr of things mny >tand in 
» dilTercnt relition i or ■ ■ 



"i llif incr^awngnf niimbrra liy x 
iif >i,)in« eqiiil iiu'Tiberi i.e. • ■ ■ 
Kiren ouiBber «n)' power. Icrm, . 
lUuelhc same in b ^ealer- 



-•xSxSxSiJ 3 2 2 

' /I II II II H II 11 \\^> 

f'Zlw.*'^} 48. 193.758, \\ 768.t.-7*=1^^». ^*' ^^ 



decreafing of rucnbert nnd «< i 
fubtraflion of Tome equal - • 



or decreasing diviinr j ...... 

Cto tinil ihe iinmber of ihing* 

^wliich miy be in «ny give» tMB- 

C.liepof posilinnH j ■«, 
81 7) 6) 51 4) 31 3) 
40390(5040(7201130(24(6(2 
40320(201 60(67201 1680 i336C»(l 
'■ 3) 4) S) 6» 7} 8l 



" decreasing hy tbe division •-■ 
le aanprlVmiiig fram «n)r . .• . 
• roiit reqtrircd ; lc»rin; tht • 
' less number ; as 



I :_^&— 1 ^ 




fROGRESSION. 12.5 

ARITHMETICAL PROGRESSION. 

The two extremes of an arithmetical progreflion or pro- 
jortion* are equal to any two means equally diftant from the 
xtremesi or equal to double the middle terms ; as, 

5, 4,6, 8, 10-, 2*- J0=4i- 8, or 6+. 6, (2+- 8=4f4* 6) 

To folve queftions of this nature eafily •, it is heceflary 
hat S of the 5 following, numbers ihould be known ; viz. 

The firft & laft terms are cal- 
led extremes, and the terms 
between them are called 
meand ; the common differ- 
ence is the No. h-^ or — ^. 



.ft the firft tern* 

Id the laft term 

Jd the No. of terms 

kh the common difterence 

>th the fum of all the terms 



* Rule 1. Multiply the furh of the two extreme? by half 
he number of terms, or the whole number of terms by halt 
he two extremes, and the produft is the fum* of all the terms. 

Ex. How many ftrckes does the hammer of a clock ftrike 
«i 12 hours f extremes Is- 12=13, x (i 12^=:)6-=78 A. 

OT 1-h 12=13 X 12=15G(78 times. A. 

Rule 2. Divide the difference of the extremes by the 
eommon difference, and the quotient increafed by one is the 
numLv^r of terms. 

Ex. If a man gave his youngeil fon 4'00 S, the next 600, 
&c. increa^ng to the eldeil, who had 2000 S 5 how many 
fbns had he i 
extras. 2000 .-100=1GOO, T200^'coa:i.diirer.)=8,-f- 1 = 9A. 







Rule 3, Divide the difference of the extremes by on 
fefs than theliumber of terms, and the quotient is the com- 
mon difference. 

Ex. In the laft example the difference of extremes is 
1600 •, what is the common difference i 1600 -r 9~T=200A. 



• When nnm'v?rs increase or dec«*ease lkT\\^\^«^^^''^^^^'^*■'^\'^'^**^'^^'' 

or rilai ion which citev bear to each' other \% &v\\\\«vfc>^v^>^ '> ^^^ ^^^^.^ ^^^ 

the t'iYHt teirn .s as much less ^>r $;rc:v\.er vV\m\ \Xv« ^^^i^^'^ ^^ ?^S 

Usg or greater f{ia;i the foui-Ui, &.c. a^s ^. . . 4.- '. • ^ » - ^^.'AX\\:^>»sN.'^'ii^ 






126 PROGRESSIOlt 

Rule 4^. Multiply the number of terms by the comi 
difiierence ; from the produfb fubtra^ as mntiy as the ctpaf 
diSercnce exceeds the firii termi or add as many as the fitft 
term exceeds it, and the refult is the laft term. 

Ex. How far wouid a refTel fail the 20lh day, if flie failed 
6 miles the firft flay, and increafed 8 iiiles each dav ? 

Equal diflcrenceS,x20=160,— 2=158 A. (+ 6x10= 
wKole diftiince.) 

^¥ha[ would have been the Isfi day's fall, as above, if 15 
were the firft ? su x. u-j-ii '■- S^ 16" A. 

TESMCTATION, 

Any number of things being given ; to find how many 
changes they will admit of j or how many different pofitiuu 
Lliey may be placed In, upon the fame line. 

Rdle, Multiply together an aiiihmerlcal fenes of niim* 
hers,which iiicrcafes from one by one, to the number of thingt, 
und the laft produiSt is the number of changes required. 

If ihennii.berpf changes be —(/by anincreaCngordecrciT- 
ing feries {of ihe fame kind of ihe above mentioned,) uniil 
ilie largcft <~r and fmalleft -rrid be alike, cither of them wiD 
be [he number of things varied. 

Examples. 

How many different pofitions may 7, 8 and 9 be placed !» 
en aline? 'j"^^^"-^- 7S9, 8"9,'S78, 9S7, SSTtTSSpro^f- 
In how many different poGtions, in the fame path, may half 
■i dozen fheep walk to a pafture .' 1x2x3)[tx5x(J = 720 A. 
S) 4 J 5; 6; ^; number of things adifiit- 

2]--20^.l4.(t^lZo(a()(e 3 P™°'— luting of 720 changes. 

How many clianges may be rung on l2 bells, and how iail| 
would they he riiiging once over, if 2 changes were ruog'ia.l 
.-.linute? 479OOlfi0O number of changes, or half mn. A. 
-^=ij3j. 315Jh- allowing 3S5 days 6 hours to the ycjr. 

CEOMETRICAL PEOGRE':siON, 

feries of nurrioeia -11% '«v 




PROGRESSION. 



ratio; "the produflof ihe two extremes, is equate 

fr-lAwluA of any two means equally difiaDi from the eii 
smee, anJ is eqiiAl to the fqu.ire of the middle terc 
4,6, 10,^2} 2xS2=x4x 16=6x8=64. 
When the firft term or rent of a geometrical progreffion 
vei!) the power reijutred is reprefenieil by the index or cx< 
inetit placed at the right of the given root i as, 2", 2', ~ 
id 2*, reprefeui 2 +, 8, and 16 ; 3='J7 -, ia'==l44.. 
But when a poiver* is given and its root required, or *b 
lumber of terms are given, (whetherihey are powers of il 
■ft term or not,) the index or exiioiiViit is placed at the li 
■ top of the given term with or without the radical l*tgn,( y 

,as V ^> V ^> 16) ^^ reprefent (the Snd, Srd, 4ih and 51 

,ots=;2,2, 2, 2. 

When a number is pointed the points reprefent its power 

e firft point is placed over units, the Tecond* venhefi-coD 

jure from units for llie fecond power, over e^cry third. fi| 
■f for the third power, &c. as, 'i34it,o'3 ; i2"3*56,Ol6. 

The firft term and ratio given ; to find the other terr 
It to involve numbers. 

Role, Muhiply the iirft term & ratio together, muhij 
lis.produiTt by the fame ratio, &c. {increafing the indices ; 
)rdingly,; and the produfls are the feveral terms or pow. 
squired ; and if the firfl term be equal to the ratio the fl 
>nd is the fquare, iiie third is the cube, &c. as in the Cc 
iwing table m powers. 

To involve fraiftL^ns i muitjply each part of the g! 
'sAion into iifelf until both airive. at the power requirei 
)r the anfwer. 

ExiMPLES. 

What isthe_2d,3d,4th, &c. power of 3, of 4 and of ,4? 
hi%! % x '3^V^'3=*ai VV.*81,*543,ps.of2.-i 
>ST=l.»f = ^)Sx=4T T»^?>4oT4^ps.ofi. ^As. 

4s%4 ="»16x ',4= 'j064 'ilfi.*i064,*0356psof4.'' 



WTWB tbefiratiei-m end rslio art ecmaU^t's »le asaift'i tS«^** 

— -* the uih-T terms pu«er« , but wl\ei\ Vhe ^vm^^-^'"' «-«■■'»»" 

aJ n unten of the proErcBBinn »« Vnftw^ 

■"d if Ihe 21. 3d. fee. \eTin \ie vA-iiv i^' 

bctveen ibe r«tio and R'-tx. Vttm. 
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If a fiini of money be divided among G peribns fo that tlie 
Sfd may have tog, tlie fecond 20, lSc. increaiiQg in 14!% 
plicate rwio ; what is the ihare of eacb i 

lo',x2=2u,x2— 40,x2=80, IGO, 320,'' Ai, ' 

The firft: term and ratio given ; to find any term or pO»- 
er required, and the turn of all the ternts. 

Rule. Multiply the ratio by Itfelf, multiply this proJoA 
by itfelf . &c. increaJing the arithmetical indices accordingly, 
until the index reprefenls the ratio rnifed to a power oneleli 
than the term required, multiply this power by the iirft tenu, 
add its index, and the produ^ is the teftn, and the luin tbe 
index required. 

Mtiltiply the Uft term by the ratio, from the produfl fot- 
traft the firfl term, divide this turn by the ratio leKencd ooe, 
and the quoli*Jit is the Aim of all the terms. 
Examples. 

If a bird flying eaflward 12 days, went S miles tb« Jrft 
day and tripled her flight ejch diy ; vhat wotild be the bft 
day's ilighl, and the whole diitancc flown ? 

l»twnn=niw,=3 3 

3-l=2)I5J-l.i 
£24855)53 I4*H 21-.- times '■ ■■ 

" A futn of money is to be divided among 8 perfM 
firft to have 20/, the fecond Ga^, and lb o " 
portion ; what will the laft have i' 

20)60(3 ratio, s'x 20=A. 

,^ I'-i^n- i=^^ 1 = 1-^ ,=1*. |^„ _ 

3 X 3^9, X 9=8], X 9=729, x 3=2I87,x20=*.S7W J 

or20.60. I'SO. a40,^:^-^=l*5B'Jth..lH|"?^^«g 



I the first terniufUic 




PROGRESSION. 18t 

K perCon agreed to ferre a gentleman twelve monthly 
prided he would gwe him a farthing for 'he firft muithlSt 
vice, a penny for the fecond, four pence for the third, &ej 
lat did his wages amount to ?" ^^ 

-. 4^16, 1 16=336.1 255=6i336,»6i=J I iW30*^i i^4»94j0*, 

rMiobela-eenf. &d.=t, -1= 3)167(7216-1: 
3835£8<5id= Ss924Wf 

.%e)fm vith im niiiti and, in iliU cbie, tli« prodnet of an; ) 
^qual 10 tliat term, lignitied by Uie Hum of tlieir iuilicet. 
■ Bill when thr lirjil ttfrin of the strin and th? ralio are rilfTeren 
: iiidicea urubI be^in with a cipher, ind tJic ram i>f ihe indirvn, ni»ii 
lies ur. must hi- oiie less than \\,e niimber of termi. given in tlic que 
n 1 bec(ua«l in ilie iniliuM •liml* cvcrliie looond veriBj and 5 in IS 
lice» OT-erthe third term, KiO. Aiid, imhiscase, ilie iimducl of a* 
(1 tfnrs, ilii'idivl bi I lie first, is ei)<ial Id lliiilurra hejimd llic 6r» 
rnified by llic sum <.l' iTieir iiiditeK. 

] <s iie. Iiidiccf. 
S43 r23 ic. Geomciriettl •eric*.* 






Thii» ■ 



" In sny Geomelrioal Pi^gression iiroecedine' (roni un'ir, the rati 
in;; known) to find liny reiHole terra, wiihout pniilucing idl IIm Intel 

B.DI.B. Fiivl what fT^iire«ofthcln('.iceiuldedtog*'tliern-oulJ give tli 
ponenlof the tiTHi wanted, then iiiuliiply ihc nunihcrs BifcnJing- ut 
tr such exponent intu each uilier. iiid it will ^ire the term required. 
Note. When the enpnnenl t stand* iver the eecond lerm, the nun 
ir of exp'incnis mntt tie 1 leas than llie number of lerms. 
In a G«DiDelricil Progression not proceeding frum unity ■ 
Rule. Pmceed " in the lust only observe Ihtt every [irudutl inual' 
: divided hy the lii'sl term. 

I. 1, 3. 4. 8. 16, I6sl6 i8 = 3fMa=fl2term.) 

c • 1 1 80 It 80 -in 510».80 -,i(i'- in.), .«™ 

10, 20. 40, 30, - j,, — =340, — — = 5l20,= lOlh term 



" If the BrUlerm be 5, and the ralio 3, what is the 7t!i ttrra ,' 
( 1 }^- !-(_ 1 ^6 Imteiof Ihf ti-rni btyund Utior 7 
15 4S I5S!t 4SIl5=»in3 di«idE.ni. Tlve MiiVvber of 
llllfdli^ie^UB'I 5 -J=i?, i» the powrtlo wWiv V^*^''**'^'^''^ "^ 

■ ~ 



f-=SrxJ7icS^=36i$ \. 






PROcSfeSIOS. ' 

'a table of 

Ar'itlicnciical & Geoii>eu'(.id Piogrtu'oi 
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33 1 

3439411 

3iB4)r 

330rO 
o906t 
4000 
4087tl 
4lbg9 
4''47& 
4J''ia 
439iy 
44594 
453 5 
4584 
464JW 
47gi 






10JBU4 

J 40iyai6j 






729 

raubiooa 

Se070 95096 73" 
"imUOTBit 
iH5Si>miG06H\ 

mu6mA 



MOt h_--a » A Iw*^^ at 




I 

"-Cube 

Bv a T«hle of corresporulin^ ■ 
nunihers xlnpled to c«ch i«hw, [■■ 
in tlie ilMivt iKblea accorillnjr lo tbi 
ceitiiijt riile»,} tlie resiiU of »n)' o|i«i 
prrf>>r<n<;(t xccwUing to ihe 'progH 
rf 111 Btriea nny be repi'cseiiled by U 
Eiitl nf tile sume term as in k eorre" 
irij^ sprii-s pcrlbrnt'd »ccwtliflK 10 i 
irrr»ic<ii 1 uB, llie Index t itT A« t 
piiwers represents 3, 3.4, lie. tutdU 
Ut» 1 tK^vtMWa 4i ^, \6, &«■,■ e^ 
wtv'ic\i mas Teptt*etv\,\\ve'>n4»^.^V 





Srogression. 




LOGARITHMS 
a. ifee ftfilhmetical iodiccsof a geometrical feries of num- 
rs^ by which tbe refultS) from tnukiplicaiion and Oivirion^ 
me geometrical numbers, may be TCprefented by ihc aJ- 
:ion and fubtraftion of thofe in arithmetical progreffion; 
in the preceding tables. 

The indices or exponents commonly ufed are, 1 for the 
lOibef 10, 2 for lOO, 3 for the 3d power of lO, &c. 

1(1, X 10=100, 1000. 100(10, -rlCUO^l". 1. .1 ,01 geoiiicUic Mrnn. 
To form an arithmetical feries correfponding to the inter- 
sdiale numbers from l to lO, from ] to 100, &c. 
Rule.* Tooneof the numbers whofe index or logarithm 
re<|uired, add the next lefs number whole logarithm is 
lovrn ; by their fum divide (as in integers) the conftant de- 
nal ,36858396384- (neglefting the rerajinder,) divide the 
iot;ent by the fquare of their fum, divide this quotient by 
e fame fcguare, &c. till the laft quotient be kfs than its di^ 
Ibr, or be removed as many places to the right as the rei 
ilred logarithm is to contain figures- 
Divide at before the firft quotient by 1, the fecond by 3^_ 
e third by 5, &c. {increafing each di^ifor by 2.) Add the 
vera! quotients of I, 3, 5, 7, &c. to the known logarithm 
f the faid number 1 lefs than thai of the logarithm requir- 
i,) and the Turn is the index or logarithm of the number for^ 
hjch if was fonght. -n 

After finding a fuitable number of logarithms as abovej 
Id together tlie Igrs. of fuch numbers as by xn, or fllbtra^_ 
le Igr of the -rr from the Igr. of the -rW of fuch numbers 



thy 

; ili- '.I 

'11 

the^ 

hm 
11 ir- 
for^^ 

ve^^H 

jersil 



* lf»re •iippOBeaiiifficient mimberof yeoraetrit«t pfDpQrtionsIa b^- 
leen I and lOnii'1 as muni' arUlimeticftl mAicc9 lu'Uveen fwhioti is 
ct Indexof |l inil 1. (me imlcK "f 10,) thrre will be inilicei amnn^ 
em suFlieienlly near to each nl'tlie intermediate ntiinlient frum lio 10: 
, atipiHisc the nunibrr af K^am;;(rir,»l proportlinii.ls hetu'cen 1 uid 10, 
id alaii the miu^ber nfiiiilkei between .0 and 1. in b: 9999 : tlirnilie^ 
imlier ol' terms, iiicliidiuc 1 «nd 10, will bp 10001 : aii.l Hie 30Ut]j^ 
«>mctticBl term will lie 1.9y99 or t ii-^ai tv »nri its corces?"'"!-;"?.*'.^*!* 
■ " ilie logaritftiB 'rrimlex of ^weatVj. ^16MI^v^**■'^! 
'a 2.0tfy9 or 3 iieaily, Mid WwMtiw.^oftiw.'- -"^~ 
Well ia the iatiex of 3 narXy, Guc. 




as by (livigon, wouUI give the Kuniber of the Igr required, Of 
■f* by 2 ilie igr of ibe fquare, or by 3 that of the cube, &t. 
of any number whoie root is the nusnberof tlielgr recjuicedf 
oblerve the fame in the ufe of Igrs. 



C 'P IT) ^ o c - 




DESCRIPTION AND DSE OF LOCABITIIMS. 

In ufing logaiiilims their unk figure only is conliw 
as the ind«X. 

/(ifPTTal numbers are fuppotcA vq ^otwi » ^i£Wfi.c^ncillt 
^utarenSn^ from unUy toif »d x\ie \tli % ^riiv i«' " *'" 






LOGARITHMS. 




i tft term e like feries, decrea^ng from imity towsnL I 
ngdt, and the indices of tbeir logarithms are negative 'fl^ 
ts + ih the index of 10, and —1 is the index of ^J or ,1 i 
+ 2 is the indes of 100, and —2 is the index of ,0l, &c. t 
caul'e multiplying by a decimal is equal to dividing by 1 
whole number, a* many times larger than l, as th« deci^ 
mal is tefa than 1 . 

Where 1 is the index of 10, the index of any other i 



rays one lei's than the number of places occupied bjt 1 
! (to be —a)\ 



ber ii 

the integers of that numlwr and always one tnore ( 

than the number of ciphers, at the left, bcfoe the numbee I 

l>egin!, and all numbers whofe figures are the fame, have log'* I 

arithmsi whofe decimal parts are the fame -, as, the logariihnif J 

of 8976 is S,9a30B,of Ky,7ti Is 1,93308, of «,97ti is 0^a308,T 

pt ,8976 is — l,95S08, of ,ijOS97e is —3^95*08, &c. 

1 Tofindf in a tabU, the hgarithm of art'j given nuni&rr. 

Find the given number, in the table under No, 
'and to the logarithm, in the next column oppoljt, prefix, 
the proper index of tlie given number for the anlVcr ; it liio 
number given contain more fibres than any in the column 
of numbers, find the next figure in the upper line of num-, 
hereunder which, oppotit the nomber firft found, is the de-t 
cimal part of the logarithm required, to which prefix ha in-' 
dcX ; if the numitr thus found do not contain a fuflicient 
Bumber of figures, fubtra£t it from the next larger numberi 
then as this difference is to the difference of their corref- 
posding logarithms, (i> is 'ihe remaining par: of the given 
number to its part of the logariihin reipiired, which add (to 
die lefi Igr. for the anfwcr, 

Wfaat is the logarithm of the number C3,fl"u ? 

£6S970is 80a93 As lO : 6 :: 5 : 3 to be 

€3980 is S060t added to 80598, their fiim wilVj 
^. is 10 St S the index U J.eoGL'l A- igr i(r 
& places. 

a tahU the natural numher a any gvu«n fiyvritlnn. 
tf- given Ingatithm among iHeXottMvOftXK&'wv-IWi. 
'" corre/ponding nucnbet as ^a«o'CE i 



J 





*»♦ 



PROGRESSION. 



:e bi. 



accoriling to its index for the anfwer ; if the logarithm can- 
uot be founJ in the table ; as the difTerence lierween rbs 
next larger and fmaller Joj^arithms is lo the difierence bfr 
tw.een their corrcf ponding; numters, lo is the digVience be; 
tween the given Igr. and the fiext lei's Igr. jn the table 
proporiionai part of the number required, which add U 
number ol faid lels logari'.hm for tiie anfwer. 

What is the number to the logarithm 1,59266. fi ? 
Next larger /. is 5326652 its No is 3ic930': jgiven /. 5526508 
Nextlef /-is 5a265'i5itsNo.ts ai.._92'>0; leisA 532fcm 
DifierenGes - - - - i27 - W • Ifl 

As 127 ■ 100 :; 81 : fit nearly, to be added to the No. 
of the lefs /- for the No. ret[uir«l, v.liich in to toiiiain (WO 
places of jntegers, or one nioi l' liian the given jnilex 1,) (a 
S+,09264i is the A. If the given /, were— l,531filS0ti, iti 
correrponding number would be ,340S£64. if ihe index weft 
—2, the A. would be ,U34 Jtc. and if 2, the A- would be 
5*0,9 &c. , 

The Sum of the I^jarUhmj (f any Iwe cr mare pumhtrt h tki 
Logai-hhm cft&L- product e/ ifie/^ iiumtns. 

To add hgarilitnj ,- proceed as in finiplc addilion. 
their ligns are fimilar, i.c, all ^Glft'iiaiive', as,^!,- 
I, S I or all negative i a.«, — I, — 2, or — I, — 2, — it 
iheir ligns are d^lKinilar} as, -t- i, —2, add the dtl4 
whidi are always adirmaiive, and the diiiVtencc, i>ft\ 
. Bfgdtive and atJirniative indices t»itli Lhe llga of the 
U their index. 
Multiply 2"5 by t2,6. 
T»/, (of 275 viz.J 2^43933 

add /- (of 12.6. 1»J0037 Add/, of ,00126, 
fum tiil.oi A.) 3,53370 theirruini!./.ofpi. — 1^; 

Multiply 2750; by J260, The /. of the proiliiil la ii. 
The til'uljr numbers (»iTef(Kmding to * ' 
are 3*«5. ;io /. 3,5307.) ,3*65, (to /. — 1,53»7,) i*i 
{ro I. 6.^397 ) 



^lultiply 273 by ,« 
Torof'275, ~2M 



e logarilll 




MS. 13 

S JuiiraB hgaritkms ,- procee J as in fimple fubtru 
I, wltea th:ir figns are <iiiiit\r, and the fubu-jheTuI Iv 
than the minuend ; but if the diciin^ls of the fiibtrahend ei 
ceed ; add I to its index, if it be alTinnitive, if negative fut 
traft 1 i then change its fi^n, and the dilTi;rence between ih 
iwo indices with the ijgti of the greater i* the index of lb 
logarithm required. 

PiWde«4l63 by 45o7. n-ni/24163 its/, *,3SJ1509 mil 
X ,7i33l99 /. of A. —r 4.i6T its i. 3,6,J963I0 fub 

/ qr. 5,295782/. 0,7235199 dif., 

Divide 37,1*9 bv 523,76- /• of-r/w/ 1,5699471 

i.a.l=<lttfti,firuf«c.fihc -p'l /.of -rr 2.7191323 

}gT & ilM iffirniative s.if i cIiM)^- 

* ■ "* e bf com'i -3, ■ml 



ll.,.l,f.,;rth.i«d*«.-., 3. ,h= '■ of qt- -2,8508148 

Divide ,0G3I* by ,007241. / of ■■-nrf ts .-2,80030j 

HererMab.rt) the decimaU ofthe /■ of 'rr 18-3,659791 
■ul]t»ti«>id eicnd ibots of tYie minM- /, of qi. or A- O,9iO50S 

'end, 6nil theimlu — 3bein£neg&tiT*, 

■ X'it — d from it. 



The log/trithm of any given- root tnukiplieil ij Itj lig]t%Jc,pf 
ducei the hgorithm of the power required. 

Ta multip/y logarithms i muiiijily as in fimple multiplicatiO 
when the indices are not negative j but if ihe index be nee 
live, multiply the decimals as before, anil if there be an i 
<)«X to the pro-duit it i* atHnnitive, and the difference, h 
tween this index and the ptoduft of the ns^ative index, 
the index required. 
WhM is the fquarc of 2,57^1 ? / of rdot ,411461 

index cf the fquare 

6,651756 power Inquired its /. is ,8'2213i 

What is the third po*eror cube ot S,07M6 ? 

3t(3,-^714tiJ.4M734*9,x3= 1, 46110347 /.of 2S,9'7S7a 

t is the fourth power ar biquadrate of ,09163 * 

" - 2.9620377, X 4=3,S+8lMr^ -^voilVti^wM 

■ -^, X + = —8 , ^\ a\ vVe ^■i.'£»\si«.'>» 

8 is 5 -r.,84,a\&Oftl.Q'iC^^*^'^'^*'^ 



TS5 

Divide iht hgarithm »f anf givtn power Ay its ikd£S, aai 
thf quHitnt is the hgarHhm eflhe ROOT required. 

Te divide logarithms ; Divide as in Ijniple divifiOD, yAa 
the given index is affirmative, or when it is negative aoddi- 
Vilible without a remainder ; if not,add fiKh a number todil 
index as will render it divifible, alio prefix the Tame number 
as an aillrmative index to the decimal part of the given log. 
ariihm (or liippofe the number twice added to the given iib- 
d<.-x,) divide as before, prefix the given lignand thf quatieet 
is the logaricbm rec^uircd. 

What is the fquare root of 3fi5 ? 
Aof i"q're2,5S22U:i9, v2=l,281l465/.ofroot, 19,10498 A. 

What iilhe third root of 12345 ? 
/.ofcube 4,091191 1,^-3=1,3633304/. of root, 23,1 1 162 A 

What is the loth root of 2 ? 

,3010300 -rlO™/. of l/)7lT73 A. 

Whjt is the fquare root of ,093 ? 

-2,9684829 -r-a^y. of,30*95» A. 

What is the cube root of , 0004 8 ? 
/. of ,00048 is-V,68l2+l2 ,-:j:3^3« -2 index reqiiif- 
«I, 3t,68i»«2 .i.3=89S7471 decimal; parts required. 

•r 3)8,68124l2( _2,893747l /. of A. ,078S9~M. 

Her« —4 not bein^ e^aelly diviiibtt b;- S, 3 ia xliird, 9 1i alsn tdM 
to Lhe dccinaftlparCiKrUie Igr. and tbe lumof t^eir \i&. U tli* Ip. tt' 

EVOLUTION, 
IS the finding of fwch a lefs number from a greater, 
involved a given number of times, produces the number gi^ 
m h the extracting of the firft term & ratio from the laft ta 
vt&j. When any p*vier is given to find its root [or firft n 
Kd. ratio] the progreHion is called evolution o 

To fliow the number of figures wliicli.lhe required roof-F 

to font^'n, &c. the given povfer is commonly pointed ia 

^gtOtriods according to its intle^ -. 

■I""""""""*'" 



feconJ whofe inJex is .", point e^ery frcond figure frum u 
biXhin integeBi aud ileciants, if t]ie given number be lh(l 30) 
4lh, 5ch, lie. power, poiot every 9J, 4th, Sth, &c. tigur" 

fro* units 1" as, 23,1; v S33.ei; v^21+C2:iH2,2l3 » 
\ . , . . s . 

2146ii3412,ai30i STS+i 14,'20000. 



EXTRACTION op THG S<>OARE ROOT. 

Rule. After iJie given number is pointed i plo« a Eg- 
nre in tUe quotient whole fijuare is the ncarert to, (but nwft 
not exceed the figures of, ) the firrt left period, iuhtraft it 
therefrom ; to the remaitiJer bring down tlic next period ft * 
a dividend ; double the quotient figure for the left part i 
the divifor, and generally ihe number of limes (or one lefs 
that this part of the divifor is contained in tlie dividend, el 
«pt the right hand figure, is tiie next figure of the divifc 
and quotient allb ; Multiply the divifor by the ri);ht han 
figure of the qtiorienc, and fubirj^ the produdV from the <t 
vijend ; to this remsinder, fwhicll fniitt naver exceed the d 
Tifor more than 9] bring duwii the next period, double l£ 
quotient, find the reit of the divilbr, and pioceed as befon 
and Ihe quotient is the root required ; (.-md U a ■r-' and q 
or snJ and xr, and the given power is iu pt . or -r W. ) 

To fxUaEl }}}( root of a -jalgitr fraBien. 

Reduce the fraiftion tp its higheft or fiiorteft terras, all 
extraft the root of both the Uiviror and dividend for a ne' 
one of ejcli ; or multiply tllo divifor and dividend tngeibe 
and estrCl th? roor cf the pr^dnCt for a divilor to (he give 
dividend, or for a dividend to tlie given dMfof ; or redus 
»be fra-5Hon to a de<;imal and extract its root. 

Nott. Wliole period? of siphors, for dcclmflls, may be al 
twxed to any poiver or remainder, and a decimal placed 
the qaotieni for each [leiiod of decimal^. 

The fijuare ra>( of any plarre or fi)rface is eq'Ml to the fil 
of a Jquare of the fame contems. 'r\ie. ^i\i»"e ^^iW. '^^.; 






pi of any Iwo nuiabers is i raean i^itofitv-ci't 



?fi* "EStRACTrON OF THB SQUARE root: 




ExAMFLQ. 

What is the fids of a fquare containing *5796 rods ? 

45796(214 A., ♦579ti(200 

2'=4 200' = 40000 






*- 41)057 
41 



4-lC) 5796(10 J 
4100 



^424)1696 f 424)1696(4 

IG96 1696 

214)45796(214 21 + 

or foppofe 200)45 796(aiB^2uo- -f 2=21 * A. negleflingj 

What is the fiJe of a fquare conttainlng 

, Blil^? 

16« _81 81(9 -rWiS A, 

J ^ ^1=2 011=240 rods. Jrai- oraWMdi- 




52) 44 



or 162 

2SP)l62,COO0(,5623;,7S A 






145)725 
725 



il»l4*=il664(i|J A.s 



=i 



■^ITTf 



ni. X 640 acres x 4 rood, x 10rod= 57600(240 rod! A. 



Wbcnthere i* x remainder after finding a sufflcitnt number otttp"** 
rflU*rn(it,h!i1f[l,l»r^inwnaefplaocdnverll.e>-ool,nr Ihe who'e -' 
fdated o»er JovMe U,c n)ot. will be k frairtWn ne»rly o»iiiivaleM( Hi 'h* 
— » i if Uic root wi'li iliii friclion ■nncitd be sij'iiirtd it » J! ; ■ ' "^ ■ 
uuaAtf, the tqtture of iliefr«Biiijn ino largf, so it'l ormori:' ' 
(Ac fiitieor t/fiueh a ftKXioa W 'kW lie ^^tiernlis' nearer U...^ 



IK* tq.'JV 



><V.tV« 



HACTION or the CUBE ROOT. 

What is the mean proportional between 24 and 96 ? 
I 'geTa*"— 2904=4S A.geomet. mean. As 21 : 48 :; 4-8 
What is the iliaoiecer of a circle coQiaiaing three times i 

■mcb as tbat> wliole diameter is 4 ? 

.'47473=6^28-*- A. 
The Areas of sioiikr Sgurct ue in propottinn to iich Dthe>< A* tfe 
«gu»re» of their iiniiUr dimen»loM. <),0aB+ —4 x 3. 

If two (hips fajl from the fame port, one north "6 leagud 

the other eaft 45 leagues ; how far will they be afunder } 

43"iij + fs776=780l. *7801=S8,32 A' 

The tu'n oftlie squares c>rihc hut wid ptrpendiciilar bring eijUall 

the iqukre oftlie li\-putb«r)u«e, tia root eitrKtc<l is l^e disimcB rcqiii] 

'"" '' '' cMcli nil MC the base «tiil perpemllculi " 



What U the fide of a fc^tH 
is* ft 4' 3' 6'*? 



t et^ual to a circle whofe area 



gf V 3" fiW (4,ft 11*2" 7"*+ A. or 5)24 4 3 6(4 10 5; 
20 5 



4 4 3)9 IQS 

42 . 

— 4112 




V'*')6 9 8 0" 
i 9 S 1 



iMMON METtlOD OF EXTRACTING THE CODE SOOT, 

"Rule I. Separate the given number into periods w 
three figures each, by putting a point over the unit fignnt 
and every third figure beyond the place of uniia. 

2. Find the left band period and put its root in the qt. 

3. Subirafl the cube, thus found »faora\'^tS-KA^«t^sA! 

■rfte remainder bring down Oxc vi<i«. -^noiiv-wiV' 



* fetTRACTION OF TBE CUBnWOfi"' 

+. Mnliiply ihe fquare of ihe quoticnt,by 30ci, calling it 
the iriple fquare, and ti:c (jivrici.t by 'jn, calling U ihc trijile 
qiioiienr, and ilie fum ol tliefi- i. ill the dmfor. 

5- btfck how often ihc Jivifor mjT be had in the divi- 
dcndi and )<]a(e ihe rcluh in tlie qnorieni. 

6. Multiply tlie triple fqu;ire by ibe laft quorient fipire, 
and write rhe prodoift under tills dividend; multiply tiie 
fquare of the laii quotient figure by the irijile qLunlem, atui 
place thi^ produft under the lafi ; under all, fet the cube ti 
the lafV qunticnt figure, and call their fum xhtfuhlraJien/l. 

7. Siibtfiit tiie fubtnihend from the dividend, & to the ts* 
tnninder br^ng down the oext.period lor a new dividend, with 
which proceed as before, & to on til! ;he whole be rinifheilL' 

•■Note. The fame rule muj he nhfirvid fur csntmuhg lit 
operation, and pointing fir decimals as tn the fquare rcot." 

£xAUPI.G9. 

«• Required the cube root of 436016824237 ? 

4.36030824287(7583 the root, 

l(ldiv;for= H'9I0) 93030= 1ft dividend. 



■50)14.|'ilS2+=2d dividend. 



1350. (JOO 

11*003 

512 



1364t5i2=-2d fghtrahcnd. 



l723SlS4.0)517312267t=3J dividend. 




ESCTR ACHONno* the CUBE SOOT. til 



* . J » 

The method ^f operatwn* 



7x71 300: 
7x30 



14700x5 

5x5x210 

5x5x5 



75il7Ss. 300: 
75 X 30 



2250x8x8 
8x8x8 



758 X 758 X 300= 
7SZ X 30 



173369200x3 «« 
22740x3x3 ^^ 
3x3x3 i=s 



14700s=s 1st triple f^quare. 
210=s Ist triple- qiiotie<i£f 






14910= 
73500 
5350 
125 



let .dHrisor. 



78875= 1st lubtrahcnd^ 



1687500= 2d triple squ««. 
22503Ba> 2d triple quotient 

1689750=3= dddivisoKj 



13500000 

144000 

512 



13644512=33 2d subtrahend. 



172369200= 3d triple ^iMire* 
22740=8 3d triple qaotien^. 



172391940=» 3ddm9or<. 



517107600 

204660 

27 



517ai2287»a 3d subtrahend.^ 



Or* find the £rft figure of the root bj the table of powei^^ 
»r otherwiie) fubtradt its cube from the firft given period to 
le — r bring down the next figure, and divide this fum bjr 
le difference between the cube of the firft figure of the root 
ad the next larger figure ; viz. 8, and the quotient is the 
d figure of the root \ ufe thofe two figures for the fuppof* 
d root ; asj 



X 8x8=512 
X 7 X 7=S43 - 



486036, &c. 
- e * - 843 



ifference 168 •-.,-. I69]930(5^d&^t^^^^^* 



EXTRACTION oVthe CUBE Rl 



:0&f^' ' 



Its 



fuppore7S00,x750O=56250000)436u36824-287(775 



7501) I3vO 

If Ihc breadili Si deplh ot 
the |;>«kil toHiI be T5W, 
itB lef bUi luiiBl b*' 7751+, 
V'hir.h exceeds the brtidlh 
ardcpt1i351.^urw1ild.ai]- 
di:d loibe bi'cidtb f< to Ihe 
drplti, (ftifccn fri)m Uie 
kngiJi) muk«i tliem hII e- 
^ ■■ ■ .ilie'fiBUre 

bren.-tlii. 



4. Triple tlie km figure 



rnpie till 



EXAMPLBS- 
Wti»t ii the cube root □ f 9g'25:jS17 i 

Sqiure of 4 K 3=48 Ulvis-i- 
bi^uiire ufo put 

6l Jx4^ra 



•qqire oS 2b 
^^^^Vaen tilt 




& ru,)i>ore 758S,x7.533=5T5O;S39j*3603S32*i{S7t75M 
and proof to ihe above operation. 



'■' Rdi^k 1 Pumt I'VRi'j lliJ.'J ti^ilre of Ibe ciiUe given bc^iiinM| 
vhs iinit'E ))Uce, iLcii fit.il the ii.'arett cithc tu the firai point, a ' 
tmci it therefrom, puk the rvnt in ilie (j^iotjciit, t/r\n^ dot 
in the nett point to ili« rcmaii.dei- Ifcr * resoiveiid_ 

S. Squ«re tlie(iiioti«iitafi<l (lipkilic a.jiuire fur&dmia 

s 3.^18. Find how oRep - -- - ' -■ - -- 

unit* and tens, mid pM ibi 

butd gt tbe diviaift' : 



EXTRACTION d» the CUBE ROOT. i^ 

What is the fide of a cube containing 10345 cubic ft ? 

10345(21,79 -ft. A. 
26 X 20x20= 8000 • 

20x20x3x^1200^ 

1x1= 1 1 2345 

20x1 X 3 es 60 



V 



What is the cube root of 103453«98 ? 21,79. A. 

fuppofe 22, 22,000 

22x22=484;10345,898(21,375 

•S),624 
208 



21,792 .-A. 

Multiply the foWd contents of any number, and the cube 
tpot of this produft is the fide of a cube^ containing fo many 
times more (or leis) than the given cube, as the xr is more 
(or leis) than 1. - - • 

What is the fide of a cube containing 10 bulhels ? 

2I50,4 X 10-21504,(27,8+ inches A. each fide of a cube 
ttf 10 bufhels. 

if the diameter of a globe or ball weighing 20 lbs be 3i- 
inches; T^hat is the diameter of that weighing 8 times a& 
much of the fame quality ? 

4x4x4=64x8=512 (8 in. diameter A. wt. 160 lb. 

^ The folid contents of fimilar figures are in proportion to 
each other, as the cubes of their fimilar dimenfions. 

** If a globe of fiWer of 3 inches diameter, be worth 45 j^. 
what is the value o** another flobe cf a foot diameter ?" 
3 X 3 X 3=27. 12 X 12 X 12=»nW* ^ Yl \ ^^^ v, V\^%' 



" If a cube of filver, wbofe fide is + inches, he wurth d^^| 
I demand the tide of a cube of the like filver, whofe <^^| 
fhall be tour times as much ?" ^^| 

ix 4x4=64, & 64x4^256. ^ 256=6,3494- mcheSj^l 

« Suppafe a (hip of 500 tuns hat 80 feet keel, S6^H 

beam, and is 16 feet deep in the hold; what are the dii^^| 

&ons of a Qii^ of 2uO tuns, of the fame mould and ifaapM^H 

89 X 8S X 89= T04SC9=.cubed ki^el. ^H 

As 500 : SOO ;: 7049&9 : U81987,(> cube of there^H 
ed keel. ^H 

y 28 19i|7,6a^ 65,57 feet the required keei. ^| 

As 89 : 65,57 i: S6 : 26,522= 2frt feet beam, nearly. ^H 
As S9 : 65,57 :: 16 : 11,7 leet, depth of the hold. ^M 

"A GENERAL RULE ■ 

" FOR EXTRACTING THE HOOTS OF ALL TOWEKI. ^H 

" ]. Prepare the number given for extraction, by pttUH* ] 
ing off from ihe unit's place, as the root required, direfls. 

e. FinJ the Crft figure in the root, by the table of pow- 
ers, which fubtrafl from the given number. 

3. Bring dowm the firft figure in the next point to lli( 
remainder, and call it the dividend. 

4. Involve the root into the next inferior power t< 
which is given ; multiply il by the given power, atul c 
the divifor. 

^. Find 3 quotient figure by common diiiflon, andai 
itto the root ; then involve the whole root i 
power, and call that the fubtrahend. 

6. Subtract tliat number from as many point* of tl 
en power as is brought down, beginning at the loweft p 
and to the remainder bing down the Crft figure of ti 
point for a new dividend, 

7. Find a new divifor, and proceed in all pcfpe 
before" 

TJie BiQpiDRATE root tnay be found, by extraAin] 
igiatre roui, from the fqware tool o\ i\i« ^we»TOnvM« 
~~ pToot, by extradtingtbe t\i\i';»oo^^<««'''^^^ 
giweii number, &€■ 



EXTRACTION of ROOTS. 



145 



Examples. 

Wliat is the square root of 141376 ? S<i." ares of theRoot S&its parts- 



141376(376 
9 = 90000 = 

t)Sl dividend* 

1369 sublrabend«=l36900= 

^4) 447 dividend 

- 141376 subtrahend « 

3 x2==6 divisor 
37 X 37=ir>69 subtrahend 
37 X 2=-74 divisor 
376 X 3r6=141376 subtrahend. 



UaI 



j T 7 «• 





What is the cube Tootof 53157376 I 

37000000 



5315737^^^ 
27 « 



50653000 



27^261 dividend* 

50653 subtrahend a 
4107)25043 dividend 

53157376 subtrahend • 

S X 3 X 3=27 tUvisor 

^7 k37 X 3r«=506S3 subtrahend 

37 X 37 X 3=4107 divisor 

374 X 376 X 376=53157376 subtrahend 




376 



The natural quotient, of each 
dividend marked thus, * would 
Considerably exceed the figure 
required ; therefore it is gener- 
ally best to try a figure l or 2 fess 
than the qt. for the 2d figure of 
the root. 



What is the biquadrate root of 19987173376 1 

19987173376^376 
81 

108)1188 dividend* 

18^4161 subtrahend 

«02612il245563 dividend 

19987173376 subtrahend 

'3 n 3 Z 3 X 4=35108 divisor ^ 

37 *37 X 37 X 37= 1874161 BubtTabend. ^7e» 
5rx^7'x5rx4=,202612 divisor 

Sr6x 3Z6 X 376 x 376x=i 19987173376 sublv^Vvexva^. 

N 




EXTRACTIOli^ OS ItOOTV; 



What is the Turfolid or 5tb rotlt of J0S4 
and of 1^1051 i 4 root of lOM 



161051(11 iootof leioSl ^ 
jogooo ' ' m 




io*=iooop)eao5i*(i 

ll'i 161051 



What is fquare cuberopt <rf *096 ? 
A. 4 



The in, 2d, 3d, 4th, &c. root of any quotient b^a-«a»-' 
mon multiplier (or divifor) between the divifor and dividendt 
lb if the d'^'ifor be multiplied hj this root, this prodbA b^ 
the fame root, &c. the feveral produ^ are fo many men 
proportionals between the divifor and dividend, ai the nidei ' 
of the root is more than 1 { (iw if the -r^ad be -^ by it (he 
^ts are the mean proportionals.)' 

What is the common multiplier between 4 aiid 19; yibkJk 
will produce one jntermediat^ tetm i . \ 

4)16(4(2 A. the fqr. root of the qt. 4x 2==8 propprtibnaL 

What ar6 the two meanb between 4,41 -and. 40,84101 f 

+,4g40,8410l( '9,261(2,1 cube root. (4.41x 3,lB)9>26f ' 
and 19,4+81 A. ' r ' 

What are the 3 means between 4 and S24 1 

s; »; 3; 

4}324(*S1(3 8)324(108(86(12(4 (as 4 :) 12 ^: 86 : loS 

( : 32+) A. 

What is the fquare root of 1C6929 ? A. 827 ■ 

Wiar K the ftioare root of 414 ? A. ,89808+ ' 

Wlint is the /guare root of i>\\\ \ *»-■ "^^ 

^Vhat is the cube root ol a206&S\O.TL45 \ K. -KW* 



EXTRACTION OF ROOTS. 1*T 

What is Ific cube root of 33,230979637 ? A. 5,2154- 

•What is the cube root of lB£KiG.97-i.'iu4 ? A.'-SS.rS^. 

What is the cube root of ,^ JJ i A. J 

What is the cube root of I2i^ ? _ A. 2^ 

What is the biquadrate root of 571914(1625 ? A. 275 

What 13 the hi quadrate root of 33SG-2176 ? A. "!'> 

What 13 the bitjuadrate root of 5^1*4.1 ? A. 27 



" 1. Asstime ths root nearly, snd nine U to the ume power with ihc 
given number, which call :he assutned power. 

a. Then, ai the sum of the aBsunwd pnwer mukiplicd bj the 'm.lr t 
nii)re 1, tad tlie given number mulliplied by the inJei les» I. U to ( li.: 
sum of ilic given number miiliipUed hi Ihe index more 1 ninl ilie hi- 
■umird power multiiiVied fay the index IcM li la li the assumed root t>i 
ibe tiqoircd roul. 

Ur. as hair (he first sum i< to the dirTerence be tureen the given ami 
■Biumi^ii powers, »o IB ibe niaurrveil root to Jtie (inference iKiaevn iti.: . 
true and assumed root! ( whicli diSertnce ndiled or tublriictcd gi\c9 
liie true root nearly. 

And the operation may be repeated ai often as we pleate by oilng 
»Iwa}s the last found root as the iMuined root, and its power as arotei. 
■aid forlllC assumed poivcr," 

" Required the Kl\h rout iif3103S.9. Here it appears, that the 51h 
MHit ia between 7,3 and 7,4. 7 3 being taken, it» Sih power is 
30730 J159 J. Hence then 

given No. 2103S.8 -20730,716 (»«»umed power) =305.081 difTtrencc 
£0730,716 21035.8 
5=dDdex) S*- 1 =6-( 5 ..1=4 i 3 3 

6 -ra=3 i i -a«-3 (={ the firal aum 

62193,148* 42071,6-= 104363. 748 
104263,7 ; 305,084 :: r,3 i .0213605 Cdit)»-7,l=7,33l360=rout, true 
to the last figure." 

The first figure of any roM may be easily ssc? Main ed by a laMe of 
powers OP by trial j and a figure near the second may be found by di ■ 
tiding the di (Terence between the given pontr of the tint figure aiid 
the first pnint of the given number, with another figure brought down, 
bv the difference between thi: given power (which wi'l be the 3d, 3d. 
or 4U>, &c ) oftbe firat figure, and the Hume p'>wer at the nen targ^ r 
figure ; it is generaHy best 10 use a figure t larger than tUla quuliciil, I'l.r 
Ihe 3d supposed figure -, then by aniiexioi; a competent number of ci- 
fhett lo Ihe figures thus found, and involving the result [or aitppose't 
root] to a power one less than the giveni &c. ai by the rule page M,* al- 



ia may be called a metbud by a.vrsi'yMw.i.'^i-'i*' 
!(] tile KOoi 18 a,aurd.i>uint>«r,<i«U't«Vc< 



. V!. ^»^ ^^ 



1*8 SSrfR ACTION OF ROOTS. 

tanti arte root may He found iii G nr K plnccs fiv)Tn iwn nperktSflnt i4 
lirsl lUree figures will be fuimd nt \he iiral triiil uml tlit^ fi.urlU w'Mf^ 
lie morr tl',111 1 tniil.irge, il'ili« (no firti fin "':■'■ »*' '''^ "XJl " 
lilt »uppO»".l number, cji' ifllic second tupposcd figure be lU 
uritigllic-fiisl 3 li^iN'tB, iliUB Tuund.aa tM iupiioitd number, fi ii| 
of the riml mny bt ^iiicei'liiliiei!. al \.he smind ripv-ratimi, nnd 
4 fi^iii'Fg be used us the suppriscd number, 8 figures of tLe root mty be 
round, fcc, 

Required the tide or a cubic box catitaining S5 buahelB or £3760 « 



■37.?4>)53r6!:C37,r4 45557 
I qt 37,74-.- .00 1^519=A n 



IVIiailiibesuraulid root (ir30r688831106r]S635 t ' 

31lKJ* = 923i2:13076B283110fiSic. (35 
30768. Swc. 
1«tig ofrootSi 3'= 24J 

iTif bet*een3'S;4' U 779)646(1, 2d figure. 

46-1— 43.1- 3100=3145 K. 3145J)307682B311067IS62J{S145 A tprsof 

Wbat \i the 25lh root o|-339B064a2l764S35463K75l8 > 
afiriil figure nfpuot. 

2sj=.|6777216)S3980640.Sir6483S46393rsl8(2,002S40 

2,(WOOdO , 
2,*- ,00101=rooi newly. — 

EiveninddSS) 3540(4 
?tlli pAWcr ni^arlv; 
3,l>0101»*=16J31743,76J)339805tO,3 fee (3,001 01 018333-.- 
3,fUlUl 
25) ,(JU0O'jnt3333 *f. 



(1 tilt true Tonli h'lVi! >->« it*\,\« \.»a:-w««x4lW 
^meUiDd Uiat will iLpiiTU)aninwVu-KMii.iiaMia--«\4ient'a 



Wiftrirtfeesix;tli root of 435728381009367809889764416 ? 
^ 27354 A. 

344877ir467307513l82492l53794673.=«320l7: 
il210l63S1320476236246497942460481,=r:13527. 



ANNUITIES. 

Ah Annuity is a fum of money payable every year, for 
any niimber of years. If the payment be withheld after 
it becomes due the annuity is faid to be in arrears ; the fum 
of all the annuities, with their intereft while it is in arrears^ 
is called the amount ; ariB fuch a fum as will pay for this 
amount before it becomes due, is called the prefent 'worth. 

To find the amount of an Anmnty at Simple Intereji, 

Rule. Multiply one yearns intereji of the annuity, by the ^ 
^m, of an arithmetical feries of numbers increafing from 1 by • 
I to the number of years, after thefirft annuity becomes due, 
and the product is the whole intereft, to which add all the, 
annuities (or the produA of one payment multiplied by the 
given number of years,) and the fum is this amount required. 

What is the amount of an annuity of 50 g for 7 years, of 
5 percent, fimple intereft ? 

50 X ,05=i2,5 intereft of 50 for 1 year. 
W6j=^,x6=^42, 4-2=^21 {^\fr 2+ 34-4.+ B^ 6.) 

52,5 int. of 50 for 21 years. 
50 X 7 =3 50, = 50 S paid at the end of each year; 

. A, 402,5amountof7 payments of 50S& int. 

The interest on the first payment (of 50 g) jporomences at the end of 
the first year., and continues to the last year, [6 years ;] the interest en 
the scrond payment brgins-at the end of the second year and continues 
5 years, $cc. to the last payir^ent, which- draws no interest. 

If a penfibn of 600 % per annum be forborne 5 years, what 
will it amount to allowing 4 per cent &rcvv\e\\\^^T^^ X 
r-f- ^-^ 3^4t^lO, X 24<-{int, o£ 600 \ ^t.^^=-SL/^0^:V' s^^^-=^ 
3240 a: ' 



To find thi jrefsni ivorlh of an Annuity at Simple InUrrJ. 

Rule Find {as in difcount) the prefenl worth of each 
payment, frooi the lime it becomes due, to the time at which 
its prefeiil worth is required, and their fum is the anlwer. 

What is the prefem worth of an aonuity of 100 S tor S 

years, at 6 per cent, iimple intereft ? 

As loc-S ; 100 :: 100 : 94,3396 prefent worth for iftyear 

100+ IS : 100 :; lOO : 89,2857 2d year 

100+ 18 ; 100 :■- 100 : 84.,7457 ad year 

A. g 2t>8,3710 of the aanuity. 

What is the prefeot worth of a yearly payment or aniim- 

ly of 500 £ to continue 4 years at 5 per cent, Iimple intereft i 

A. 1782^ 3a S4 ■- 






Tsjindihe amou'it of an Annu'ily at Compound Ltttrijl. 

" Rule 1. — Make 1 the firfl term of a Geometrical 
creflion, and the amount of 1 jf for 1 year at the given ra« 
per cent, the ratio. 

2. Carry the furies to as many terms as- the number of 
yi^ars, and find its Tiim. 

3. Multiply the fum thus found, by the given anouiiy» 
and tbe produdV wUl be the amount fought> 

Or multiply ibe«mnunt of l/(br4 yew into iticlf sDinRRy UmMU 
Ihere we jenrs, let* by J ; tlicn mulliply this j'mduct bj l!ie »iuiuit> i 
•nd siibtruel llie annuity ilierefrom i bally, iliviile tlie remuinder bj the 
Cutiii Ioih 1, mi the qiui tie nl will be the krnuuiit." 

What will an annuity of 60 £ per annum, payable yearly^ 
. iQ Jq ^ years, at &£ per cent f 

1,06- l,OG" i- 1,06' x63=262jf. 9s. 6^4. 
,0'i X I ,! 6 X I ,(,() X 106 X eu —60 

=262,49. A. 



•• To find the prtfiM ivarth of Annuilies at Compound Interrfiiu 

•'Rule I- Divide the annuity by the ratio, or the amt 
'tit i£ for I yea] , and the quotient .will be the prefem wi 
of the firft year's annuity. 
r S Divide ilie annuity by the fquare of the ratio, and t 
.^Dotient will be the prelent worth for two year?. 

S. In like manner, find ilie prefetit worth of each year 
itfelf, and the iam of all thefe will be the prefent value 
the annunity fought. 

Or. diiitte l!u- miiiully, &c by that powsp oFllic rali'j signified by 
r-umber uf yoLta. and sublract llir quatiert frmn the ai>iU]ily : This 
nainilvr being iKviUed by the lalio Usa t, tice quutient wUi be the prfi 

The amount of an »nniiity may «l3obe fnund for y*af» and parts of j 
Tear, thus :— Find the amounlfui' the wliole yesrs. asbsfore. Find (t 
mterest uf that sbooubI for the given pirtsof a ye«v. Add Ibib inic 
to the Eirmer aecount, aiitl it will give the whole amount required. 



\ Finil the preient. worth nf this present wnrth, diacounting fi>r (he ^^ 
' ftM» of a jear, and it will be the. whole present worth required-" 

' - What is the prefent worth of an annuity of 40 ^f to ( 
tinue 3 years, difcounting at 5 per ceoj per year, compoui 
biereft ? 

' raiiii= 1,05)40{38,095 prefentworth for 1ft year. 

7it!r|*= 1,1025)40(36,281 2d year. 

1 ;^'=l,i5I52S)*0(S+.S56 3d year. 

A. 108,932^ "of the whole anmiitji 

What ready money will purchafe an annuity of 60 g tl 
s 4 years, at 6 per cent, compound intereft ? 
-— = 47,525, 60-47,525 = 12,475 
And i£^=207.916 A. 



1 To find th» prefinl -worlh of »n Annuity, or Frtehold Efioti ^ 

eontimie forever, at Compound hiurcfi. 

\ , ■^VLE . Divide the annuity by t\ie ^seiiTO^cte^ Oi. \.^ 
"■■^^li the quotieot is the pretew «Qi\ii te.o^""'' 



ANNurriEs. 

What is the prefent worth of a perpetual annuity of 40 3 
difcounting at 5 per cent, compound mtereft ? 

40 -r.Oitgiven iniereft of 1)=800 A. 
or as 5 : 100 :: 40 g : 800 S A. whole iat. or annuity is 4ft. 

If the yearly income of an eftate be 79^ -ts ; what is the 
Talue of the ellaie, at 4t per cent, compotiod imerefl ? 
19 £ 4s-r,04..1= 
orr9r4s=79,2,x.l^=1760/ A. its annuity ori 
79/. ts. 



\ 






Tojindthe prefent ivsrth of an Annuity or Freehtld EJStdf, 
reverfion. at Compound Inter efl. 
Rule. Raife the ratio (or amount of 1 for 1 ye^ 
power whofe index is equal to the time in reverfion {or 
auoiber of years to come before the annuity commences,) 
multiply this power by the given intereft of 1 for 1 year ; by 
the produrt tHvide the given annuity, and the quotient is the 
prefent worth required, 

" The reverfton of a freehold efVate of 79 jf * s per an- 
num, to commence 7 years hence, is to be fold : vrhai U it 
worth in ready money, allowing the purchafer *J per cent. 
fpr his money.', 

ratio 1,045 x,O4.5=,06123879)79,2(12y3,«97 £ A.= 
prefent worth of 1760/ due 7 years hence, at the given rate- 

"What is the prefent worth of an annuity of 6n £ to com- 
mence in 3 years, and continue forever, at C per cent ? 

ratio l,f.6,^x,06 ,071'Ki(l9S)60,t8S9,(>i3+. A. pitfoot 
worth of JOOO, due 3 years hence. ' 
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TABLE 1, The amount 

of 1 $9 iC' ^c- ^^ ^ ^^^ ^ 
pr ct. compound inteifest. 

from 1 to bO Years. 



yrs. 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
SO 
31 
32 
23 
24 
25 
26 
27 
28 
29 
30 



5 percent. 

1,05000 

1,10250 

1,13762 

1,21550 

1,27628 

1 ,34009 

1,40710 

1,47745 

1,55132 

1,62889 

1,71032 

1,79585 

1,88564 

1,97993 

2,078:>2 

2,18287 

2,29201 

!l ,40661 

2,52695 

2,6j329 

2,78596 

2,92526 

3,07152 

3,2^509 

3,38635 

3,55567 

3,73345 

3,92012 

4,11613 

4,32194 



6 per cent 

1,06000 
1,12360 
1,19102 
1,26247 
1,33822 
1,41851 
1,5036^ 
1,59384 
1,68947 
1,79084 
1,89829 
2,01219 
2,13292 
2,26090 
2,39655 
2,54727 
2,69277 
2,85433 
3,02559 
3,20713 
3,39956 
3,60353 
3,81974 
4,01893 
4,29187 
4,74938 
4,82254 
5,11168 
5,4i838 
5,74349 



2. Amount of 1 55, iC> &c. 
Annuity for any number 
of years, from 1 to 30. 



yrs. 

1 

2 

3 

4 

-5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 

23 

24 

25 

26 

27 

28 

29 

30 



5 per cent. 
U 

2,05 
3,1525 
4,31012 
5,52563 
6,80191 
8,14200 
: 9,549 10 
i 1,02656 
12,57789 
14,20678 
15,91712 
17,71298 
19,59863 
21,57856 
23,65749 
25,84036 
28,13238 
30,52900 
33,06595 
35,7 192 > 
38,50521' 
41,43047 
44,50199 
47,72709 
51,11345 
54,66912 
58,10258 
62,32271 
66,43884 



6 per cent, 
i, 

2,06 

3,1836 

4,37461 

5,63709 

6,97531 

8,39338 

9,89746 

il,4913l 

13,18079 

14,97164 

1 6,86994 

18.88213 

21,01^06 

23,27596 

25,67252 

28,21287 

30,90565 

33,75999 

36,78559 

39,99272 

43,39228 

46,99582 

50,81557 

54,8545! 

59,156.^8 

63,70576 

68,52811 

73,63979 

79,05818 



What is the amount of 200jg principal, and of 200S annuity for 
10 yrs, at 5 pr ct. compound interest ? InTable 1, opposit 10 yrs 
ander5prct.is 1,62889 the amt. of Ig for that time. 1,62889 x 
200=325,7788 A. amount oP200S for 10 years, . 

In Table 2, opposit lO yrs, under 5 pt c\.\^V^^'^T^^'^^ ^*>i^^^ 
rsJSfSrsA. amouut of 200 payable ye«ir\^ «X^ \l^^ ^^^V '^^'^' 
oaad /armrest. 





^H.S. Prt/.nt -wsrih !>f % 8 


< i. Prefint ■wurtb of I g.-fl 


^^^F due at the tnd of any 


annuity fir any avaJH 




hr of ytari, from llM 


^^H 1 to 


■ 


B ^ 


Sprct. 


6'pr ct 




S pr, ct 


fipret. 


^H 1 


.9S338 


,94339 


'l 


0.95238 


O.WSS 


^H ^ 


.90703 


,8Uay9 


3 


1,85941 


1.833 


^^1 3 


.8638 J 


.88961 


3 


3.72325 




^H « 


,82ar» 


.rgang 


4 


3.51595 


34«s 


^H ' 


,78Ji2 


. 74785 




4,32943 




^^m fi 


,74631 


.70496 


6 


5,07569 


4,917: 


^V 7 


,7I0fi8 


.66305 




5.rd.',37 


S.S63: 


^^ « 


,67683 


,62741 


8 


6,46521 
7. 107 '12 




' 9 


.64461 


.59489 


g 


6. BO 11 


10 


,61391 


.5iaj9 


10 


7.72173 




P- " 


,se468 


M27& 




8 30611 




t '- 12 


,5563,1 


.49695 




8,>1S335 




■^ft 13 


,33033 


.46S83 


13 


9,39357 




^H n 


.50506 


,44310 


l\ 


9.89854 




^^K lo 


.48101 


,4 17-26 


1* 


10 ,37S66 




^V 16 


,4i831 


.39,504 


16 


13,83777 




^^ ir 


,43629 


.37136 


17 


11,37407 


10,4775 


' 18 


,41Si3 


.35034 


18 


11.68958 


10,8278 


19 


.39373 


,33051 


19 


13,08533 


ii.isait 


20 


,37688 


.3UB0 


20 


12 46321 


Il,46M 


21 


-,358y4 


.39455 




12.82115 




; 22 


34185 


,87730 


22 


13 163 




' 33 


,3SSi7 


.26179 


23 


13,4ft30r 


li.Mi. 


) 34 


.31006 


,24698 


24 


13.79864 




Sj 


,30530 


.23299 


25 


14,09394 




26 


,28124 


.21981 


56 


14..57S18 


13 096 


37 


.26784 


,30736 


27 


14.64303 


lj.210. 


aa 


.25509 


,19563 


18 


14,89813 




29 


,24294 


,18455 


39 


15.14107 




30 


,33137 


,17411 


30 


15,37243 


13.7$4( 


What is ihe present woi'ili of 200S payable 10 years ^H 


andofaooS iiayable yearly for lo years, discouiidng at i^H 


compound interest ? ^H 


In the above tabks opposh lO years, U ,6lS9l present w^ 


of 1 a due at ihe end of 10 years, and 7,72173 present worth «( 


1 payable vearly for lo years to come. A. 122,782 pfCMSt 


value of aou j and i54.*,346 value of 200 aonuity. ^A 


WTiat annuity, being fofootise ^ -jeMvwM amoni^H 


f ■Jteg<76flfi. ax 6 per cent. tomvo^ft4\'cv'.«*^'* ^H 


■K Amount of l for 4 7r*. *,^1 *S\6-,'iSi,v;sa(WS^ 







^^^Bb« Annuity Kvhkh 1 g wiil purchafe for any tsumiir «^^^| 
^^E Tears » come, from i to H 


P- 


.5 pr rem 
J, 05 


fi nr rent. 
1,06 


27 


,078 


^1 


f 2 


,5378 


,64544. 


23 


,07597 


8305 ^1 


3 


,3G72I 


,37411 


! 23 


,0741* 


,08128 ^1 


4 


,2f20l 


,28859 


24 


,C7247 


/•7968 n 


5 


,23097 


,28739 


25 


,07095 


,'.7823 '■ 


a 


,19702 


,2...336 


26 


,06956 


0769 -^H 


•7 


,17282 


,17913 


27 


,06829 


■ 


8 


,15473 


,16103 


28 


,o67i2 


.07459 ^1 


9 


,14 69 


,14702 


29 ,06604 1 .07^58 -^B 


10 


,1295 


,13587 


3J ,"6505 1 ,07273 ^| 


11 


,l2u39 


,12679 


*ii 


,06413! ,07179 ^M 


12 


,11282 


,11927 


32 


,06328 1 ,071 ^H 


13 


,l(i6+5 


,1 IGl'G 


33 


,06249 [ ,07027 ^| 


1+ 


,lni<j2 


,lu75S 


34 


,06175 


,06959 H 


15 


,09624 


,10296 


35 


,06107 


,06899 ^^1 


16 


,r9227 


,09895 


36 


,06)43 


,06839 ■ 


; n 


,0887 


,09544 


37 


,05984 


,06785 ^1 


18 


,08555 


,09235 


38 


,059 .iS 


,06735 ■ 


19 


,08274 


,08962 


39 


,05876 


,06689 ^M 


20 


,08024 


,08718 


40 


,05828 


,06646 ^1 


What annuity, to continue 10 years, at 5 per cent com. " 


pound intereft, may be purchafed for 2oo 8. ready money ? 
Oppofit lOyrs under,'; per cent is ,1395 theannuity which 
3 win purchafe for that time. ,1295 x 200=25,90 A. ^ 


' What annuity, to continue 23 years, will 1 000 g purcha(e» ^^H 

U S percent compound interefl ! ^^| 

1 K in advance is worth a yearly payment of about 7 Cts*'^^! 

b,S3 m. for 25 yrs. at 6 per ceot. >(j7823x 100^— A. ^1 


^^^^^J 



CIRCULATING UF.CIMALS, 

Are thofe confifiing of a continual repetition of I 

fame figures, fuel) as will arife by dividing a numbet by I 

lucli a divilbr as. will noi perftftlv meafure it ; as t rS^ 

,33.'i33 &c. 3t-r9y=,34343434'&c. 

The circulating figures are called repetendi. When Oi 
ure only repeats, it is called a JingU ifpettnd ; as > ' ' 
,44* 'IVc. and a cctnpcund lepeUnd, when iwo or more E 
iires repeat, as, .OIOJOI &c. .KS.523528.? &c. The Rum- ' 
ber, wliole figures all repeat, is called a funple refettni; 
,3434 i(C. ,4.-(.)23> &o and a mixitl rtptUnd, if ( 
figures arile before tlioic wliirh repeal ; as, .i32UXij 
4,27*343, &c. A fingle repetend is reptefented by pW 
a point over the repeating figure •, as ,1 reprefents , 11 1 1 «! 
,6^,666 :• c. A compound repeiend is reprefented brplac J 
ing a point over the firit and laft repeating figures >,>Si*M j 
reprdenis ,0101 5c. ,342=,34'23+2342 &c. 

** Similar repelends begin at the fame place ; as, .S tSm 
,7 or 3.42,&2",1S. Diffimilar repetends begin at dlffercni p 
ces i as, ,4,03. 7, &c, CmtfTminoiis repcttnds end at the | 
fame place ; as, .-.'^a -J.-iS Similar and cotihr 
are fucb » be^a and end at the fame place | as, 

REDPCTION OF CIBCULATING DECIMALS. 

& reduce a JimpU rtpdtr.d to Us rguiva/rnl ■ufilgar fri^BM 
%m.V. Place 9 under each repeating place for ibd 
il required ; but when there are integers, to be reduq 

K reperend, annex a cipher to tbe dividend of the fl^ 

t every integral figure in the repeiend. 

ExAMn.FS. 

ledure ,'s and 311 to vulgar fraftions. 







CmctlLATING DECIMAtS. 157 

Reduce «0032. ttIt ^^ >00|t ^^ 

Reduce S,j. . ' \ 3,3= »4f or 8| A.=3». 

; Reduce 72,7«. • ' A. 72;f or '«;»»». 

Reduce ,04. A. tv 99)4,00(,040404h. proof. 

Reduce ,384615. fffTTrr = xf A. 

T§ reduce a naxed repetend to its equiwJent vulgar froBion. 

- " Rule l To as many nines as there are figures in the re- 
ty petend^ annex as many ciphers as there are jSnite places, for 
- a denominator. 2. Mtiltipty the nines in the faid denomi- 
w nator by the finite parti and add the repeating decimal to the 
^. prddtid, for^the numerator, S. If the repetend begin. 4^ 
y ibme integral |riace> the finite value of the circulating part 
^ mail be added to the finite part." 

" Or, reduce the finite and circulating parts to fira£tions hav- 
' kig a comnioa diviibr^ and add them together for the firac^ 
^ tion required* 

Examples. 

«< What is the vulgar fraAion equivalent to ,138 ? 
>. 9 X 13-H8sl2Ss=numerator, and 900»the denominator^ 

^^ ,lS8:^^|{=,f the anfwer "" 

Reduce 9! 53 to its equivalent vulgar fraction. 

,15S--*15+ ,603. l5=xAV,oc3==^^4KTV5=900^com- 
mon vr . 
; 15 X 900=lS5jOO 

3 X 100= 3iOO 

. its . n^wf 

new ^nd 138 ^q\ A, .900)1 88(/l 5333 +• 

Reduce ,46- =t44-7^ (^^6|-, or;o566) 

Reduce ^M «^+. ^V Ot aV^. \ 1^ Vs=-"''^^ 

o 



* REDUCTION OF ' 

Redace 401,lo02'oi'.^401— ■j^-'^. ^, „ *^ ' ■x^'S^v 

999000)100101,(,1002012012012 &c. proof. 

Ta make dijjimilar repdends ftimlar and eonterminotii, 
'< Rule. Change them into other repetends, which fiiall 
each coniift of fo manf places, as the leaft cotnmon multi- 
ple of the fums of the feveral nucnbers of places, found in all 
the repetends, contains units;" i.e. count the places in the 
feveral repetends, and the leaft number, that can be divided 
by ttiefe feireral numbers without a remainder, is their /m/! 
cmtMon tnuhipU ; continue the dilTimilar repetends to lb 
nian]^ places beyond the lomeft place among them as their 
1^ cooinion multiple contains units, I excepted. 

Examples, 

Make 3,*5'j 6,317 J 52,3 \ 191,03"; ,057 fimilar & 

lenninous. 

Inihcfirftrepeicnd there is S,*5 = 8,4Sfi55S55l' 
one repealing place.iti the 2d 3^ 6,31731731 \ 

.3, in the 3d none, in the 4ih ' * . I 

two, in Ibe Sth ihree. 52,8 = 52,30000000 ^A. 

191,C3 =191,03030503 
,057= ,O5705703j 
3)1, 3, 0, 2, 3, No. of repeating figures. 
IX iTOxSxTla ^r=:=6 common multiple. 



{ 



Make 3,2 4,32 and 404 Cmilar and contemiinous. 
3,2 =3,22 or 3,2222" 







4',32 4,92 4,3232 
4,04 4,04 4,0404 

* To f ltd v.-hslher the decimal Jronkn, equal to any given vu!^^ ^ 
e»e. be^mie or wJimUy and how ttiany places the repetend wS 

PiE. Di\idc the dWiienA\^7 '^^'^ ^^"^'^'^ '^'*^ "^ 
Pta there be no ««windvr,l>\ieb^^<^^^''^^'^^^ 



CIRCULATING DECIMALS. 159. 

or until the remainder be like fonie previous remainder, 
which will (how that thefira^on i$ infinite^ and the repetend 
in. the quotient will continue from one of the (imilar remain- 
ders to the other ; {Co any quotient may be continued with- 
out ^vi&otk, after finding, two fitnilar remainders. } 

1. I|.edueethe ^Wen fraction'toita l«afl£ terms, aod divide the deno- 
aftiniilor % 3^ ^ 10 ft» often m possible. 3. If tbe whole denominator 
▼anisii iivdiTiding by 3, 5» or 10, the decimal will be finite, and \v\[{ 
consist of so many places iK you perfi^rm divisions. 3. If it iiu not a't 
Tanish, divide 9999, &c. by the fornier result, till nothings remain, »n-i 
the oumber of 9's used wifl shew the number of places In the n ;.('• 
tend ; which will berin after so many places of figures as there u c< e 
lO's, 5% or 2% divkled by. 

Examples. 
Whether is the decimal equivalent to ^ finite or infinite/? 

9) I l^j^ 1 1 )3fiO{fii\2l272l The decimal is infinite, and t^e 
^ 2 2 second recnainder being simtUr 

to the dividend shows that il is 
. ^ simple repetend and cunsist:. 
80 of two places If the operation 

77 be continued, the remaindti*} 

^ will all be similar between sim- 

ilar places of the quotient. 

Whether is the decimal equal to ^|| finite or infinite ? 
4)^1*^=^14^ i)\\2^B^ »r2c=:-28 ^2=14. ^2=7; therefore 
the decimal muft be infimte. 7) 999999 

14!*.867' As 6 nines were 
ufed the repetend confifts of 6 places, which will begin after 4> 
places of the quotient are found ; a?, 

112)23(,2053571428|57U28 &c. 

Whether is the decimal equivalent to ]|finite or Infinite ? 

4|=S. 7)2(,2857li(^ It IS infinite, and the repetend contains six 

places* * 

ADDITION OF CIRCULATING DECIMALS. 

" Rule 1. Make the repetend s fimilar and contermin- 
ous, and find their fum as in common addition. 

2. Divide this ffim by as many nines as there are places 
in the repetend, and the remainder is t\x^ x^'^^VwA ^S. <5^^ 
turn i which muA be fet imder tVve figoxe^ ^jaAj^^^RSi^ w$^^^ 

op tbfi i«fi> when it has not (b m?^trj ^Vw:^'^ ^ xN^fc x^^ie^^jw 



ADDITION AND SUBTRACTION < 

9. Add the quotient of this diviHon to the next column, 
and proceed with the reft as in finite decimals." 

Or, add the whole after they are made fitnilar and center- 
minaus. as In Umple addition, and add the fame, to the right 
hand figure of the fum, that was added to the iirft column 
at the left of the repetends ; (which is the number of ten) 
IB the left repeating column, nnd is the fame that would be 
added if each decimal were inBnitely extended. J 

Examples. 

Add 3,6, 78,3476, 735,3 and 562,67 together. 



= 8,6666666 

76= 78,9476176 

= 735,3333333 

= 562,6767676 

A. 1380,02**153 



Here the fum of the repetends 
is 224'tl.51,the 2 at the left 
being added to 1 at the right 
makes the right hanS figure of 
the repetend 3, or if the fu.n 
be -fi/ by 999999 the qt will 
be 2 & the reaiainder (2441. 
1 the repetend. 



% 



d9,8I* 1,5 87,26,083 and 124,09 together. 

A. 222,75572390- 

Add together ,162 134,09 2,93 97,20 3,769230 
fl9,0S3 1,5 ,814 A. 339,6265107^ 

SUBTRACTION OF CIRCULATING DECIMALS. 

Rule. Make the repetends fimibr and conterminoui, 
& proceed as in fimple fubtraftion, obferving to diminilh tbe 
right hand figure of the remainder 1, when the repetend <f 
the I'ublrahend exceeds that of the minuend. 

From 55,62,= 85,62626 

Subrraft 13,76432= 13,76432' 

DifFerence = 7l,86ly3 

F rom ♦76,3*2 take 84,761T . 




% 
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MULTIPLICATION 09 CIRCULATING DECIMALS. 

RuLS. . Heddce the given repetends to their equivalent 
rnlgar fra£li<ms9 and proceed as in multipUcation of fra£tioBs 
br the produA i which may be reduced to its e^ivalent de;* 

Bldltiply ,S6 by ,25. ,3^= ||«tt- >«^=||. 



T X yg-*? ^^ - ^l y A •vss ,0929 



Multiply S7,23 by ,26. A. 9,928 

Multiply 8574,3 by 87,5 ' A. 750730,518 



• •• 



\ ■ 

DIVISION OF CIRCULATINCr DECIMALSFv 

RuLK. Reduce the given repetends to their equivalent 
iblgar fraftions, and proceed as in divifion of fra£tions for 
the quotient ; wMch may be reduced to its e^quivalent deci- 
mal if neceiTary. 

Divide ,36 by fid. ,36«|^^,t »25=||. 
IT •rU^TTX|4--TTT A.=^Hi4- l>425924901I857r^ 
07509881. t ^ ' 

'^Divide 319,28007112 by 764,5. A. ,4176325 
Divide 234,6 by ,7.. A. 301,714285 



« PRACTICE 



J*- IS acontraftion of the Rule of Three direck, when the fir ft 
:erm happens to be an unit, or one, and has Its name froR> 
ts frequent ufe in bufineis* 

<< Case 1 . When the price is an aliquoty or even part of a 

Jhtllin^^ 

Rule. Divide the given number ^a^^ \Nx^ -^•^w.^-^x^^ "^^ 
luotient is the a/ifwer in fhiUings^ Nv\i?X x^tcitcvt\s^\^\a\i«^\^ 
uced AS in Compound DiviQoiu - 

O z 
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PRACTICE. 



? 



Parts of a £. 

10 I is i 

6 8 • • • -I 

*^ • • • • 4 

4« - 1 

TT • • t • 7 

JJ 4? • • • • 'J* 

2 6 .... 

2 



1 

1 

TIT 
18 • • • • yl. 

1 

5:r 



.... 



... 



P4rts of a fhilllng. 



6 
4 
S 
2 
1'- 



IS 



a 
1 

4 

1 

1 
• T 

1 



THE TABLE. 


Parts of 


a Tun. 


Cni^t. Qr. 




10 


is i 


.5 . 


JL 
. . . 4 


4 . . 


1 


2 2 . 


1 
• • • T 


2 . . 


• • lis 


1 . . 


••Ti 


Parts of 


aCwt, 


Qri. lb. 




2 


is i 


1 . , 


JL 
• • 4 


16 . 


1 

. . . T 


1*. 


I 

• • • T 


8 . 


1 
• . • TT 


7. 


. -tJ 


4 . 


1 

• • • TT 


2. 


1 

• • • TV 



Parts of t Cwt 



28 
14 

8 

7 

4 

Si 
2 



IS 



X 

% 

X 
•4 

1 
T 

1 
1 



Parts of a J Cwt. 



lb. 

14 

7 

4 

Si 

2 

1 



IS 



J. 

4 
1 
T 
t 
T 
1 
T* 
I 

IT 



What will ^59Q yards coft at 6 d. per yard ? 

6d.=ts. I 2)4596(2298 s.'rgOcs 114^. 18 s-. A. •. 

or i2dx 20s ►7-6=40)4596(114^. 18s. A. 

5746 Tardsy at 4 d. per yard. - - - A. 62 £. 8s. 8d. 

1095 S ^-13 13 9 

7596 2---^-^. -63 6 

< • C A SE 2 . f-Fhen the prki is pence ^ or pence and farthings y and 

no even part of aJbilUng. 
Rule. Find the even parts for the price, and proceed as 
Jn Cafe 1, and the fum of the quotients is the anfwer. 

What will 4937 yards come to, at 9 d • per yard ? 



6 



X 

a 



1*4937 



3 I i \ 24'68 .6 
1234 3 



?;o / 



or 4937 ►i-i^a x 20 s x 9d= A. 



s;o I S7C|2 9«l65£.as. ^^* ^- 



PRACTICE. 



16S 



2765 TardSi at 8 d. per yard. - - - - A. 92 j^. S s. 4 d. 

S762 7 109 14 6 

S159 7i 98 14 4i 

2563i^. 9i 101 9 5i 



*' Case 3. When the price is Jhillings^ or Ibillings and pence ^ 

and an even part of a pound. 

Rule. Divide the given quantity by the evejn part, and 
the quotient is the anfwer in pounds. If there be a remain- 
der, reduce it as in Compound Diyiiion. 

* . . 

At 6 s. 8 d. per prd, what will 473 yards come to ? 
6s. 8d.«:^;^. 3)473(157^. 13s. 4d. A. 
or6s. 8^d.«=-^j.^|J=«j^. x473= A. 

387 Tards at 10 s. per yard. - - - A. 193 j^. 10 s. d. 
397 3 4d 66 3 4 



797i 



2 6 



99 13 • 9 



« Case 4. When tie price isJhilUngs orJhilUngs and pence, which 

make no even part of a pound. 

Rule. Find the even parts for the price, and divide as 
in Cafe 3, or multiply the given quantity by the fhillings, 
and take the oven parts of (hillings for the pence, as in Cafe 2. 



What coft 287 yards at 17 s. 6d. per yard ? 



First method. 
287 



/. d, 
10. 

5 

2 6 



1 

2 

2 

X 

2 



143 


m 


71 


15 


35 


17 6 



Second method, 
287 
17 6 



A. 251/.2S. 6d. 



2G09 
287 
6 I i .| 143 6 

2|0)502|2 6 

251/. 2s. 6 d. 



or 1^6d.«„^«^§=L|,C.x287=Ai= 

8l72rtfrj:fat 15 s. . . - - - .K.^\«I^{^. 
*755 J] Sd. - . • * - - ^nn^ Wi*.'^^ 

^^ ^ 9^ • . - . ^ • • \^ '^ V^^ 



" Case 5. When ihe price is an even number if Jhlltm^t. 

Rule. Multiply the quantity by half the Qiiltings, dc 
llnj the firft . or right hand) figure of the produfl for 
I U»g*t thg reft are pounds. 
■^HTliat will 788 yards come to, at 2 Ihillings per yard \ 
^R 78S 

^W 1 ^half the OiilUngs. 

^ 1,1% 16 Ans. or23.=T^^. x788=J 
347 Yards, at 4- s. A. 69 ^. 8 s,l 



589J 8 235 I* 

" 6ase 6. Whin ihe price. Is pQunds, Jhillings, ^c. 

Rule. Multiply the integers of the given quantify by 
the pouniJs, and work for the ihillings, &c. by fuch of the 
preceding rules as you tliink beft, and work likewife for the 
fraAional parts of the integer; the fum of thefe will (' 
the aafwer. 

What will i73 cwt. 1 qr. 14 11». of fugarcome tOjat 3 
13 s. fid. per cwt. 



H. d. 




jia 


10 




t.6 10 


3 




43 S 


6 


i-s- 


4 6 6 



*-t. qrs Ih. I. d. /. - _ 

aig- a 19 «t fi9 II A -sr iH 

310 3 32 . . -S3 B - - • - 8^4 '^ 
A /. 654 9 91 
la wnrkihg (ineai^ons nf itiii U'iiul, when llie ijiismitj i» not ■ 
the miiUiplh-ation tuMe, tlie following mctliod is ii«' ' 
What will 45 cwt. 2 qrs. l*lb. of fugar ci 
7 9 per cwt. ? 
3/;. 7s.9d.x5=l!*18 9^x9 = 152 8 9 price of | 
2 qr. i V 13 J.\ ^.rice oP 

\5\ \V 1- 



PRACTICE. 



165^ 



Alcwt. ^qrs. 8/S. - S£ l7s. 8d. - 223/". 16$. 2d. 
19 3 13 - - 2 5 10 - - - 45" 10 6 



75 



25 - - 



48 5 - - - 183 



18 



H 



What will 37 cwt. 3^ qrs. 7 lb. of fugar come to, at 1 4 jg. 
40 cts. per cwt. ? 

OP 87 cwt- 3 qr. Tib.™ 37,8125 cwt. 

14:4 



14 40 
37 



i 



2*qr8 
Iqr. I 
71b. i 



. 10080 

4320 

720 

360 

90 



A. J5. 544,50 



A. S 544.50 

tun cwt qr. lb. dis. ct8. dls> cts. 

34 18 3 18 of hemp at 289 50 pr tun. 7221 73 Aii 

31 16 268 7^ 8546 25 

19 14 2 12 iron 110 2170 33 8 

17 3 24 cordage 14 per cwt. 351 50 



m 

What will 8767 feet of merchantable boards come to, at 
38 s. 6d. per M. ? A. 16^^. l7s 6d. 

What is the amount of a feaman's wages from the l5th of 
March to the 6th of December following, being 8 months 
and 20 days, at 16 dollars per month ? A. 138,66|2. 

At 4 £. 113 per cwt. what will 3 qrs. 25f lb. come to ? 

A. 4/. 9s. 2|||d. 

What will 19 cwt. 3 qrs. 27^ lb. come to, at 19 j^. 19s. 
I \\ d. per tun ? A. 399 ;^. l9 s. S^-^^Uh 



..-4 

MISCELLANEOUS APPLICATION qf RULES. 

' "t 

** RULE established by th« dmxrts of Law in Massachusetts for mak- 
ing up judgments on secure ries tor mombt. which are upon 
Interest, and on which partial^ payments have been endorsed. 

ft 

Compute the interest on the principal sum, from the time when the 
interest commenced to the fii*«^'timc when a payment was made, which 
exceeds either alone or in conjt^lction with the preceding payments {\i 
any) th<' interest at ihat timtf ikift : add that interest to the principal, 
sndfrom the sum subtract tlie payment made at that time, together 
with the preceding payments (if any) and the remainder forms a new 
principal ; on which compute and subtract the interest, as upon the first 
ppincip-il : and proceed in this manner toth^lVme o^ \\vt ^v^^SL-^g^^^^. ^-^ 
tfiis Huie, the p.i^ments arc first appWed \o Vft^V ^^"^^ "^^ X^Xfe-^^-^N 
\nd nop/irt of the interest ever fonas a^p^rX q^^ ^ wc\^'t\\k^^'«P«>i>5Ns^*'>^- 



166 MISCELLANY. 



! 



A, by his note dated January 1« 1T80, promises tapay B 1000 dolte j .■ 

ID SIX monthR, with Interest from the datei ' :•. ^ 

On his note^re the following endorsements: | « 

Received, April 1, 1780, 24 dols.— August 1, 1780, 4 dol«>-Dcc. 1, . ^ 

1780, 6 dols —Feb. 1, 1781, 60 dols.— July 1, 1.781, 40 dols.— Jont I, ^^^ 



1784, 300 dels —Sept. 1, 1784. 12 dols.— Jwi. 1, 1785, 15 dols.-md | J!^^ 



Oct. 1, 1785, 50 doLs.— & the judgment is to be entered Dec. 1, 1790;". ' 

%. cti-v ' i tioi 



Q. «!• . 1 UOI 

The principal sum cTcrrying interest from January 1, I78O9 1000 00 I ib«i 

Interest to April 1, 1780, (3 month^ 15 00 , Uii 

Amount 1015 CO ,j - 
Pjiid April 1, 1780, a sum excecdii^g the interest ' 24 00 

Remainder for a new principal ' 99100 j Cir 

!nterest on 991 £ from April 1, 1780, to Feb. 1, 1781, (10 mo.) ^9 55 { 2le 

Amount 1040 55 ' 



I 



U 



Paid August 1, 1780, a sum less than the interest then due jS 4 00 
Paid Dec. 1 , 1780, do. . - - do. - - 6 00 

Paid 5«b. 1, 1781, do. greater than the interest then due 60 00 

Remainder Tor a new pnncinal 970 55 

Interest on 970,55 D from Feb. 1, 1781, to July 1, 1781 (5 mo.) 24 26 

Amount 994 81 
Paid July 1, 1781, a sum exceeding the interest .- - - 40 00 ^ 

Remainder for a new principal 954 81 ^z 
Interesl on 954.81 D fr©» July 1, 1781, to June 1, 1784, ^ ^^ q^ / 

(2 years 1 1 months) 5 '■ — 

Amount 112190 ;: 
Paid June 1, 1784, a sum exceeding the interest . - - - 300 00 < | , 

RemAinder for a new principal 821 90 "n 

Interest on 821,90 D from June 1, 1784, to Oct 1, 1785, > ^^^ 

(1 year 4 months) > - 

Amount 887 O 

Paid Sept. 1, 1784, a sum less than interest then due D12 00 "^ 
Paid Jan. 1, 1785. do. - do, - - - ^^ ^ C 77 00 
Paid Oct. 1, 1785, do. greater with two last pay- C 

ments than interest then due • . - 50 00 J ^c 

, Remainder for a new principal 810 65 9 

Interest on 810,65 D from Oct. 1, 1785, to Dec. 1, 1790, > 351 30 ■ ' 
the time when judgment is to be entered (5 yrs 2 m.) j 

Judgment rendered for the Amount , • , - 1061 95 



oi 



li 



• I 



"buying A»D SEI.LX170 STOCKS. ' 

Stock, in the sense in which it is here used, is a fund established bf ^ 
povernment or individuals in a corporate capacity, the valUe of whid^ 
18 variable. 

■ 

WhMt is the aipount of 1565 dollars national bank stock, at 134pcr ' . 

cent/ \5fSS -8. V^^p=aQQTa D A. ^^ 

What 15 the amount of 2958 do\\s. ^'^^^^^^^^^^'^^^^J^^^^.^IT^^ 's 



RflSc^lAN 



r To find • fr«ctio« in its shortest terms ntariy equiva!ei!t lo any gWen 

' Divide the divisor ofthe given fraction by its diildend, and the divi- 
Bend by the retniinder, the firat remainder by the 8«cond, &c. j)l«re 1 
kver the first qiiotient, which will be the nearcBt fraction liaving; 1 for its 
Kvidend; multiply both parts of tfla fraction by the second qiiolier.t, 
knd add one to the product of the iliviaor, for the second neareal frac- 
tion, which multiply by the third quotient as before, and add the first 
^und fraction, fco. till a fractiunj sufficiently near to ilie given, be ob. 

•^eJuce ,78SS9S (which is near the area of a circle whofff | 
prcunifcribing fquare is 1,) to a vulgar fraflion nearly equiv- 
ilent. 

te85S98=44i||4, 785398)1000000(1 1,3,1, 1, 1, 15,qt5, 
I \, firftratio, or fr. 785398 

Jx|=lif=4>2dratio 

I 214602(783398(3 

1x4^ 4-=T» 2'^ "tio 613806 

^_J% 

tx I (4tli qt.)Xi=h ■Itli ratio 141593)211602(1 

f^^ (5th qt.)J4 (.^'^ ratio)=-ri, 5th ra. (commonly ufed.) 

I As I : 1^ 4. :: tbc fquare of the diameter : the area 
pf a circle. 

[ The circunifereDce of a circle is to its diameter as 8,1416 
b to I nearly ; what -vulgar fraflion will exprefs the propor- 
fion ? S f = ' 4 *"■ T '4 A- ncarly- 

1,1*16=3-^44. 1416)10000(7 7, 16, 11 qts. 4, ift ratio. 



ven ^M 



What is the difference between twice five and twenty, and 
^ce twenty five ? A. 20 

I A was 2 years old when B was 23 j how old was A when 
& was 47 i and B when A was 60 ? 

I A'sage26, andB'sSI. A. 

' "What nomber, taken from the fquare of 48, wiilleayel6 
[imes 54 



I 



HEftflt rumber, 



moibtr, adJ«d lo ■ oi S«\», ^\\\ «>»V= ^ ^^^ 
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Divide 1000 g between A B and C, fo t hat A may hivt 
120 more f^ B95 lefs ihan C. g"-,.;, ;ooo -^3=C's Qiart, 
C's -95=B's Ihare, B's+ 5,>-(-95=A"s fliare.' 

A father dividing his foiiu^e amrng his Cons, gave Af S 
3S often as B S, and C 5 as oticD as B 6 ; what wa^ the whole 
legacy, fuppofing A's Ihare 50OO £ ? 

As 8 ihares :. 500J :: 8+ 6-f- 5 fliares i the amount, 
a which if ^ of % be added, the fiun 
Si A. 



What number is that ti 
will be 1 ? 



A young man fpenc J of his fortune in 8 months, -J of the 
remainder in i2 monthsj then having tlO^ left i what did 
he fpend per month ? A- 27^6s8d. 

" A farmer being afked how many (heep he had, anfffO- 
ed, that he had ihem in 5 fields ; in the firf> he had J of hii 
Sock, in the I'econd i, in the third h in the fourth ,1. and 
in the fifth 450 ■, how many had he ?" Mf A. 

i + 4^. 4 ^- ; =4 4, .-^^-^ of flock= 450, -f T-5— :i 

What is the difference beiween the intereft and dife 
of 350 /, , at 4 per cent for 8 years ? A. 27 /^ 3+ ij 

If a tax of 3000 b be laid on a town, and the inventc 
all ihe eltates in the town amount to +0000 B, what mu 
pay, whofe eftaie is 500 ? 37,5 

If the earth resolve 3(16 times in 365 days, in whst 
does it perform one revolution i 

fis 366 rev : 365 days :; 1 rev. : 23 h. 56' 3'' 5C'''-»- 
fiderial day, or the (pace of time which happens beiKcu 
the depantire of a Siar from, and its return to the fame 



ridian 



again 



If ihe eardi make one complete revolution in SSh.i 

in what time does it move one degree ? S' 53* S 

If the earth perform its diurnal revolution in S4>1) 
what time does it nioie oi.e degree .' 

A 4mii>utes=-„Jofaf( 
Or the fpace of 'ime wVi;0,ir -\i;\e'ifa«.'»i;tn the S 
rturc from any tner'td'van ^nd "tt^t WitOfc ^ 




lat lengtH of board 6^ in. broad is equal in arcs '.a a 
itt.i A. 11 \ 

If the time paft fince no-rn be cciual to { of the time 4 
inidnight ; what time in the day is it i 

A. 20 min. paft 5 o'clock 

Seven eights of what number is 6 more than J of ihc fad 
/>. S<? 

HiEBo, king of Syracufe, gave orjers for a crown to 
foade of [lurc gold ; but fufpcfl;ing the workmen had del 
ed it, be recommended ihe dilcovery of the frauii to the 
mous Archimedes i who in order to doicil the impoJiti 
procured a mafs of pure gold, and another of filver or cO[) 
per, each equal in weight to the crown j and each, being I'ut 
lepaTAiely into a vefTel fud of water, expelled a certain quan- 
tity, which determined iheir fptcific bulks. 

If ihe weight of each were 1 01b. and the water expelled 
b^k^e allov ,92 lb. by the go'.d ,.>2 lb. and by the compound 
crown iS* lb what were the qu^yitities of gold and alloy ' 
the crown ? 

Simples ,925 2, —,fi* mixture. A. ,12 Ih of uUoy tO,2; 
gold or {x 25=) 3 parts alloy to 7 gold. 

To what diftance would the lower end, of a bar of iron Of 
wire 3 ft long, frnk in a fountain of quickfilver ; if the bar, 
being equjl In all places, were kept perpendicularly and iis 
fpeclfic gravhy 7,6+5 ard that of the quickfilver 13,6 i 

As gravity of the quickfilver : that of the irOQ :: S : 
A,l,6S64.fi. 

■ If a chaife run 6 miles ^n hour, how much fafier dees the 
top of the whpel move, than the bottom, or than that p.trt 
which is 1 ft from the ground, tlie wheel being .5 It liigh j 
«nd what length of road would it go while il turned a wlieul, 
, haviag 100 cogs, 20 times round, by moving it 5 cogs at 
. each revolution {of the carriage wheel)'? 

As 2,5 ft heit. of axle ; 6 vclocitv of axle :: 3 ft. lop. 
]2mi. an hour vel. o*"to[i ( —n vel. of bottnm=12.y. A 
times as faft as that I ft from botlora ; and 3 ft X 3,H] 
■hole difiance. 



I 



times as 

II 



''tm 

I 



nSCELLANY. T^^ 

If A can do a piece cf work in 1 days and D the faroc ia 
19 days ; in wbai lime can both working logeiher finiHi it t 

both can do 10^ 1 3 pieces in lOx 13 days- A. 5^4 d. 

What is tiie length of a pendulum, which will vibrate once 
in 3 Seconds, and ot one which will vibrate in t iecond ? 
3 X 3 A 39,2i= A. ,5x,5x39,2=A.=ifec. pendulum. 

Five perfons depart from the lame place at the fan.e limei 
A travels 35 miles, B 31» eaft each day, C 00 fonth, U 30 
weft, and E 30 norih ; how far are they from each other it 
the end of 7 days ? A. A is 7 time s 5 mi. from B, 35 x 7 
and So times 7 from D, and *.,,..? -^ ju i, ? from C and from 
E, II is SO tiijics 7+ ^(J times 7 from IJ, and the iquare root 
of iliat difiance from C and £, Sec. 

If a buiUt in Ij Iecond fall from the top of a tree ; whH>-« 
is its height > i^J ^ 7 qr, x 7= +9 tt. 

"If 12 oxen eat Of S-J acres of grafs in + weeks, and Si i 
cat up lo acres in 9 weeks ; how many oxen will eai upV 
ucres in 1 S weeks, the grals to be growing uniformly ? 

36 oxen. A. 

The f(]uare root of the area ot a circle Is ^^J ol the cip-f 
cumferenoe, or ^^ oi the diameter, nearly ; fo if the d 
r(iot of the area be divided by ^-JJ or ,282 the qi, is th 
cumference, or by -^^ or ,8fiG ihe qt. is ihe diameter ; 
ibe circumference by ^^b ^'J'' ihefquare root of lheMea,fl 

Wlwt diftance may the poinls of a pah- of compaflcs I 
aftJTider lo form a circle ccmaining a fquare foot ci 144^ 
r.Jid wh;it diliarce muft one point move to form fuch ( 
A . 6,7**+ extent of the points^.-* di. and +2,58+ c 

"What length of rope may be tied to a horfeshead ar 
oilier end to a ftakc, to give him Uberiy of eating an a 
giafs i 7,14+ rods. . 
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GEOMETRY, 

IS the iclence of quantity, extention or magnitude ; and may 
be confidered as the art of reducing unknown to knoufji 
quantities,* and of compiaring diiSerent lengtlis, fuperficies, 
and folids together. 

GEOMETRICAJL PROBLEMS. 

To form a right angle or eredl a perpendicular line* 

Examples. 

Set one foot of the compares or dividers in 
a given point ; as, e^ form an arch c h d ; then 
with one foot in dy bring the other to h^ form 
an arch a Cy and with one foot in c crofs the 
arch at a^ and a line from a to ^ is the perpen* 
dicular^ which forms the right angle at e. 

Or with convenient radius, from any (giv- 
en) point above the bafe, as /i, for centre, form 
an arch croffing the bale, be ; from centre f , 
form an arch at e or d^ and from centre by crofs 
the arch at e or //, and draw a line from a, as 
before for the perpendicular required. 

PVrpendiculars differently erected. 



hi 



^'/ 



/ 



viy 



a 





p 



J\ 






N 



..1^ J/ 

A- 






• Any Ihlnfif whatever is its own peiTf et measure, ycl its- contents can 
not ^e comprt hended or comparatively valued until it be reduced- 1« 
sone khrtwn qu.^ntity ; as inches, feet, miles, acrs, gallons, pounds, &c. 
e^h' of which has by use acquired a definite meaning \ .an cl though >>& 
may hare a moie accurate conception «5 \\\e Wvr^iv^^ ^\\\\v^^?,y^ iv;^>* 
thttn by heArinff of its co4Jtcnts in sucU kvxovttv c\\vjcv\Vv\At^ \ >j^\^\v^x'^v^.^ 
wei'ht. Sec cannot be so accu!'ate\y cou\v\iV.<ivV^ W\>^ ^Qtsv\tw:^^s^'>' 
$bat whouc viMe, weight, &c. u kiMJwrv. 
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GEOMETRY, or 

dtfcrih parallel lints. Form an arch of 
thft fame Iwe at each end of a bale, and draw 
a line irota tLe top of ooe arch toth^tof 
another, for t he jiarallel required. 
I y,-To a,firibt an rlUffe er oval. Form a fmall 
' ciiLle arid fm one foot of the compaiTes in 
one IJde of the circle, with the other form 
the oppullt fide of ihe oval ; fct one foot in 
the [uri neiirert to the ends of the oval to 
fcrni the ends. 

Or driw parallel lines acrofs eadi oth- • 
cr ADtl defcrice arches as before from ilio 
' poiois of raeeiing tilt ihey mierfect. 

(.r cair'y a llring witli the ends tied 
' tOfjeiher round two fixed points ; as a ^. 
I'o i!'ffritf-a drcit •u-hkb wi/i pafe thrciigh 
*'j itr.e painti, (as aid) ml in a Jhatght 
.'/.".-. Set one foot of the dividers in 
l'f>iti; dr.d fiTm an avdi lo that the n 
,^„il(.d will point 10 the cnitTe of the 
r(.'t]uired ; as, c. In (he fame manner ibe 
cemre of any gliren circle may be found. 

To mnifuTt er firm (ingtts, by the ^\. _-5: 
divjfii'ns of a .■rri-li .■ as in T, 14. 
Extend the dividers 60* on any 
cirtle, or line oc' chords, as from O 
to**,' fer one foot in the given 
point, IIS h, with the other form an ' 
iirch gft and take the difiance be- 
tween the lines on the arch and ,' * 
■appl" it to tSe circle or line of 'n 
chords, which will ihuw the, i / 
iinmber of dfcj;rees the angle con- 
tains, »" h 40°. Su1>tra£t two 
angles of a triangle from 180' 
j»/7u the remain Jcr is the third an- 

^j as 40^5 .-180=-15" f. 

^tatOt 3n,?le m^y be fottneA. 

^^^Hu t h i ^i V ^-n Duaii'^et 




KENStTRATION. 17^ 

jrees ; as 95° i in the diviJersanJ fetting one fooc ia 
ftiearch or iweepof 60asat ^', tlisn ihe olher foot will reacU 
lo the pldCE where itie liue / 1 Ihould be ilrawa from the giv- 
en point 1 10 form ibe an^le required, 95'. 

! Rrighl lines are meafured by the equal divilions of a right 

line, and circiihr or curve lines by equal p.irisof adrcltfor by 

L (Uic' unequal parts of j right lin^;) a line of chords, as from O 

k^Mffi^ in the preceeding remicirde. 

^^^H^ THIGONOMtTRr, 

^^^^ By GcBimtrhii! Cunfivu^ifit, 

^^^B^ art of proiraaing and meafuring, with liitiable mftrC" 

I aunts the fides, angks, &c. of plane triangles. 

Three parts Bj a triaiigU mi'Ji be gi-mi i v'vz. the three fidc* i 
i two lides and one angle, or one fide andtwo angles to find 
j the parts required. In a right triangtc one angle is- always, 
j given ; viz. 90° 
I Two fides and an angle* between them given, lo find thi' 

other rid«, angles) perpendicular and contents. 
I Rule. Draw one of the given fides ; as a i fi,5, then lal,6 _^ 

the length of the other given fide in the dividers, as 5 c S,l5,' 
and place one foot ia the given point, b, with the oth«r 
funn an arch, r d,i*y out the given angle; as 6 &:>" i,iO', 
and draw the line lo the arch e d from thence to tha poir.t a-7i 
is the fide required } the ihorteft dilliiocc from the point c 
to the bale is the perpendicular c ', ;),7 ; 
meafijre the angles a i as before iJire<5led. i ^y^ 

The area may be found as under inultipli- X >v 

' ~' by multiplying the bafe and half _/V ^'j 

lend icuhr together. ^ xy ' "" ' '_ 

i per. ^1^ 

2 ?,7 l,«5 X 6,5"= 12,025 area; 
One tide and two angles ^iven to find the other pans. 
Rule. Draw the pven fide its proper length, as aiV 

■lay out the angles from their proper points ; as a Sd' 




Ae eiveti sKniil.l he btt,wi.-enH\« Wn ss^-'^'r *A«*,«»»s-rfv« 
h» A ni'.ukr in»<le, as from c w *■- ^'^ ;^ * /^-.^ 

( H lo l"p(Hli*i'.)so*eal">Mi\i\\ii »%^' " "" ~ 

•>"l. »s at d or c. 

£* 



•:"^ 
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(T* MENSUKAnON. 

ifl;i" :ini draw lines till they meet In tlie oiher point 5 

form the angle te>)iiired i the lengtli of thefe liaes are I 

fides required. Tbe angle at b, 

being Urger than 3 rigUt an^le ob* 

tigss the oppolk fide to be ul'eJ as 

a bafe and the iliorteft diftance 

JJtOu) J to the oppolit fide is the .^ ! 

perpendicuUr 3,7. Oi- Uy out as. 1 

many degrees from the given poiii* 

A as the oppofit angle a or ( is lefsthan 90= for the perpi 

dJiular required. 

The three tides given, to find ihs angles, &c. 

Rule. Take tlie length of one of the given lines ; 31 1 
>■», J to & drjw a line of this length ; a *, then take tbj 
li-ngih of another g!v ' 
dividers, fci ontt foot v 
the othtr form an arch d 
t'je cdter tine c 7,'i n (et one foot 
"ia a with the oiher crofs the arch ~~.^ / 
(!r curve </c, and draw lines from '/ V 

#tOrt and Ir. Tlie angles may be / 1^ 

roeafured und the ConLents tound 
03 b«foEe. 

Examples., 
W!iat K the contents of a fticlt of timber 8,5 ft long, 1 
■^njs-are equal, and each' of the following dimenfi' 
..na lide o a,S ft. * l ,B ft and c 2 ft. ? 
hrre 3 l^de^ afe given, 

viz. a 2,5= — 



ivenfidei * ^.C, c, in the fa 9,5 
« in its proper point b wiih i b *,6 
rch de ; tulte [he length of {^c 7,2 




MENSURATIOK. 

'btl is the area of a piece of land, two fides being meaf^-*' 
i vis. 10 Cliains and 3lCh. the angle between ibe aM^ 



54 Ch. bafe 
!1 — =i per. 

756 Ch. A.=75,6 



It a fhip leaving a port fail S. E. byE. (i. e. S S pointi ar 
.^U'laesft) 9( miles i what would be her diflerenee of htl- 
tude and departure, (i. e. how f.ir fouih and how far <a ft 
wouM Ihe be from the port ?) ^^ 

Here two angles are given, viz. 
56' 15' and 90*-, for every n 
dian or degree of longitude 
each degree or parallel of latitude 
at right angles, as at*, 56' 15 — 
90:=:i3° m' angle required at c 
from ihence a line to b is- 



4 

r 

I 




To mfafurft «fJ delineate theJiJfs, angleSf ^i:. ef att^ gil^ 

Rdle. Take the cotirfes with a compafs fujted ta 
parpofe, and meaiure the dillances on each ccuife.-, 
on i fixed p<Hnt ; as, a place the centre of a circle," : 
circle or fomething that (hall reprefent the compafs, (or hor< 
izon ;) and point off the firft courfe by the circle as it was 
taken with ihe compafs, and meafute the diftance by a fcale 
of equal parts, place a point at the end as i ,- lay a f'cile of 
equa^ pan& at this point parallel to the fecond courfe on the 
circle) meafureand mark the fecond di fiance, from this point 
t lay the fcale parallel to the third courfe, cneai'ure and ^/tO' 
l;as before through the whole. ' ~~ 




a -iinl w '*I'Vi"i« V- * 



J 



mensuration: 

EXAMFLBS. 

FromrtS 60° W 39 Ch. to *. 
horn *S 45' E 15 — to <:. 
from f S 30° W 40 — ro ^. $ 
from tin 71° E 82 — to «■ 
from t N 2»° W S* — (e tf. a 

Here the courles and dillances are 
giveili as from a the centre of the 
drele(rei>rei'enting i!ietompafs)S. ^ 
6f>' luft ihs Ml. is 39 Ch. to i.tlie „ 
next couTle being out of the circle, / 
ty llie fide of a parallel in tLe giv-''' 
en courfe 45° extend the other fide 
to i and draw the line 15 to c ; or 
lay 3 ruler parallel to the given courfes and draw the llnH 
their proper lengths ; as ^ r r5, ed 40, &c. 

If a (liip had run all the c lurfes and di{>ancei (in mil« at 
leagues] except the lal^ in the preceding example, iben i 
would rOjirefent the ftii|>s place and the feverai lines the path 
in which ilie run, and the righr line from a (in the caotie n- 
prefenting the place'failed from) to », her true courfe and dif*..| 
taocc gained, and the N and ,S line or meridian af\xtr d 
ence cf latitude, and' ihe E and W line e f, her d 
from the meridian \ (iuppoilng the earth a plaae.J 





MENST7RATIDK. 

Here th« parallel lines reprefent eaft and weft, the fem 
circle, [lie caatpaf* and the lutes jj, i, c, d, a,/, the UJes 
4be land. 

Every line m any chart or pht will lie parallel tt> a line 
the fame bearing in any circle or femicircle whofe mer 
dian U parallel to that tn the chart ; lb by the help of 
pai-allal, (as ;^ oae hde of which ties in the laft coud'c 63 
and the oppofit fide near the Uft line A/) the courfes may I 
more ealily and accurately marked out without moving iJ 
circle than in any other way. 

The area of any plane may be afcertained by refolving 
Into triangles ; as by drawing lines £ro;o e to a, b, and r, th 
above figure may be refolved into four triaaglca, two 
which may have one bafe. 

To ineafure the htar'mgs, height! and difianer nf ohjt^s^ and la i 
lint-ate ihtm art a plane. 
Role. From a fijted ftation \ as F, take the courfes 
bearings, to every objeft neceffary, with a coinpals or qua 
rant ; as, xo a b c d e, then take the courfs and meafure il 
diftance to another Italian j as, G, from which take tl 
conrles to the ieveral objedh as before ; if (he objefte be o 
all vifiblt: from each ftation remove to a 3d, 4th, &c. Thi 
by a circle from a fixed point r«prefenting the firll ftalio 
F, draw a line a fuitahle length on each courfe ; and ll 
oS'' the diftance its proper C'^urfe to the lecoad ftacion, ( 
on this point place the circle in the lame polition as ; 
tbefirft ftation, (bIz. correfponding points parallel,) and(h^ 
lines their given courfes till they interl'eik thole from t 
firft ftation at the proper objefts i as, d^i-f/^.- the diftani 
between the objeiU tncafured, by the lame fcale with whi 
the ftationary diftance was meafurcd, will Ihow the true di£ 
tance between thole objefVs, and the eourfes or boai-ings frji 
one to the other by the circle will ftiow their true bearing 

Examples. 
Required the Gtuation of at\d d\ft«ti«%''acV«^w\'isfc\ 
r obje^s i VIZ. a b ( d t i vjUo^e toiirtci -ax ^ 
I- the iiaiioa F are, 'Notv^v Viwa ^^'^^"-^ 



-TO -■ 

S — E85'30lo^. S — E68*30'toc. S— ETsi 
S — K83* to * Then S — E f-O' to fta G 9.7 06 
tKnce, N — E36 lot. N — E 69 S.y to *. N^ 
33°lo*-. N — W30'io<t N — E51*to(/ 




Scale of 10 chuns per l.SSlfl 



- A. The diftance from a to i 6,8 C!i. from h io c 6,8 *C."' 
tUeir fituation as in the figure, the bearing or courle from , 
a tab from <^to c IsS — E 60°, that from a to (/ from *to( '] 
S — W 60* found by hying one IJJeof a parallel on tbenrt 
points and extending the other fide to the centre Got !•■ 

If a (hip failed N E or N *5* E at the rate of 6 noBJ 
hour= 1 rait in ten minules and the following bearingSHJ 
were uken, to delineate the coaft ; viz N bearing W iV 
a promontory, a, again in S minutes N — W lij' SiV | 
N — E 9* to c (taken by two perfons) again in 5 mini 
— W 9 • to c, N — W 33 " to ^ and in 3 minutes S - 
8 1 * to a ; at the fame time the ahitude of a moiiatain ^ 

E 24* at 1/ by a quadrant 1 1 ° and in 5 minutes the' sititi 

of the mountain being IB * N — E 1 1 * ; what would be tfa* 
height of the mountaia ani Ci^\»,\iiiii «£ t.bio<e objcAs ? 



iX^i/-"^' 




A. Height of ibe mountain is ,2S mi. b 
. 1,1 rai. from a, f S 8»' E ,5 mi. from i .'^[c as in the 
r<tught. The height of the mountain might have been de- 
Tmined by one altitude knowing its diftance from the veflel. 
rheahinideofarteepIe,^*,at acerIaindiflanc«fromit,if, be- 
Ig 28i' and on advancing 30 yds. toward it,/, its allitudc be- 
tg4S°; what is its height :* A. SSyd: 



a find the contetat of a quadritaUral or four fidedjigurt, 
/nij>eisium, rhtni, hfc. 

Rule. Draw a line from the middle of one end to the 
*iddie of the other, which line h the mean length, and the 
prpendicular diftance from each fide to the middle of this 
«w is e(|ual lo the mean breadth of the figure ; multiply the 
^«an length and breadth of any figure together, and the 
|r"odufl is the area or if the oppofit fides be of equal length, 
k ultipiy the perpen^Iiculai breadth by the length of one fide, 
pd^h« prpduA is the area. (Tty the area by the length for 

--■■li.7-) 



I 



18f 



MENSURATION. 



Examples* 



lenpfth a. b. 79, 
fcreadth d c 38 

237 
area 3002 



pep. i.j. 37,58 
per. g.h> 17 



2)54,58 



both per. 27,29=i 
base o f both 110 , 

3001,90 area 
nearly as above. f 





S9(^ 39=i78) 
23-t- 23=46 2i 



234 
156 



234 
156 



area 1794 or 1794 
it might be resolved into 4 triar^glei. 




To find the contents of a regular polygon ; or, a figure itnm 

equal fides and angles. 

Rule. Multiply l\\e \eT\^\Vv o^ ^ \V^^\de.^ by half tl 
per/iendicular from the mvdd\e oi ou^^^^^xa^^^^si&ct^ 



itENSURATION. 



half the fides [or perimeter] by the whole diftance from ihe^^ 
middle of Oue fide lo the centre, and the product is the aiea^* 



27 X St=81 



T«]' 



To find fhi , 



<t9f a circle, thi filidily of a cylinder^ rcimd tim-.^ 




Rule.' Multiply the circumference of a circle bv ^ of its 
diameter, (or the diam. by ^ the cir. or \ of each together,) , 
or multiply ihe fquare of the diameter by iior TfeS*, or the 
fquare of the- circumference by ,08 or i0795775 ; in eith- 
er cafe the product is the area : multiply the mean area of 



e50 or 



• The firat pirr of lhi« rule onlj U perfect (or fi'Uling the : 
kpypaitiK urtKciemly e»«Gt for comm'ni use. TluTe mny 
• more methodH of finding: tUe areii aii<t dilierent p»ni pertuniiig lo » 
«irclu t but the chief thit are usfl'ul >re en<imeraMil Bl"<ve 
■^ia ,001265 and .08 is .0004235 tni> Urgr. suppotinK the iliiimeter t 
knd the cir 3.14159 which ii iiiHlcicntly exuclf-ir cofnnioii use : llkiugk 
Mmr liivt risceruiineil the pnipurtiun lii 100 pUcM of Jecimals Si atiine 
ftrlhc^r, nil agreeing as far u they pi, that if the ditxAiiter be 1 llit cir* 
cumfereicc w>U be 3, I41599e533397933S8462M3^B387 9^0208419716 
5»il3rSI0SS'-'09r494t592:3078164053a6208&9S62e034B35:4Z1170e79o 

If the diHrneterof a circle hu 4tiii ft yd. te.J the clrcumn.-! 
ue>^^I3,56636ll. Ifihe circiimlercKce be 4 the diam. b, area i 
equal Ui 1.373241. If the diAiaetec ht I the circi inference ia 
=the area af thai whole .liamaer i* 3. Ifthe diau.tter orcit 
«nee ofine uircle be duuble Ibu ofaiiutber the area ii fniiftiaieg 
Urge. 

"If half the tUsmrterof a circle beadUedU 
sum niulliplied by the same half," tlie prnd 
hexvron iiiocribeil wijiiii Ihe circle. 

- • bex«e»n vi\ 
Eter( 34-^13=36, X 






N 



MENSURATION. 

fliy folid by its pcrpcntlicutar Icngrii, and the product ii tKa 
fblidity . 

The diameter of a circle is ,J or ij| of the circumfer- 
ence i lb niulliply Itie diameter by '^ or 3,14) 59 for tkt 
tir. or the dr. by j^ or ,3183! for the diameier. 
Examples. 
What is the folidity of 7S,* 

a grindftone whofe diam- 6,=J diameter, 

eiti is 2* inches, cir. 75,4 —~ 

and thicknefs 4 i 45S,4 area, 

4, tbickiu^ 

ie. ' 

in. 1809,6 A.= lft.6l,iJ 
The mean diameter of a (tick of timber being 2 ft and ■ 
length 10 It i what is its contents ? 

. * 8 X 2—4 fijr. of diameter a |j!s:*|=3_« 
lO 

ft3I,f A. 
Of multiply i of the circumference by itfelf and add 4 

of ihis Cum ir.itlelf ■, or niuliiply \ of the circutnlereM" 
itfeitand iiibtradl .]| of this fum from itftlf ; for theai '' 



The circumference of □ circle being 37,6 j what isiUfl 
4j37,6{9,4 X. 9,4= 88,S6 x f JJ=24 i^, 
:f4,14 

112,50 area A. 
What is the contents of a ciftern whofe mean i 
te within tiie i^jves is 8 ft. and length 5 ft. fl m. ( 
8fi=96, X 90=9216 
,0S 




5 ft 9 in =; 

in. — , . ^,.„ 



Wine gin. 




Multiply the dlflcrence between the largeil Mu) roialled 
dkcnet«r by 14 °' ..'>27j2, this produiftadde-J to the rmaiieil 
diameter givesihe mean diameier nearly. But when ilie ftaveS 
are curveJ as C or D multiply the liili'erence by ,t> it more 
curved, by ,65 or ,7 (as feems requilicj aJd this to ihe li 
diameier ; proceed in the fame manner to find tbe mean 
cumfTenee when required Having the mean diaineie 
circumference proceed accorJing to ihe preceding rule to fii 
the Iblidity ; or fquare the mean diameter multiply ijie fqu: 
by the length within, ami divide this product by 29* for wine 
gallons, by 359 for ale and beer gallons or by \ \ for inchet 
when the diatenOons are laken 'm inches.'' 



lore 



• " MiiUiply the larK^st ird am^'Uftl ilUinclers toj^ihrr. mid j i.f 
tlie Sfinare cflheir iHliri'i. r.ei; 1" ilie ppoiiii,:!. xy tMs sum hy fi .>r ,7854 

■nd tl>c producUriil bviliC niean win wlucb x^ b-j \!nieW.\^W-«s>: 



Ib^t is the contents of around (lick of timber, as An 
I diameter is *,7 ft leail dl. 3, h and length ig,T ? 
5. 

diF l,7x}4 = i^=,9,+ 3=S,9tneandi TtWi 
is=15,21 fqu3re,x|i=ll,9imejnarea x 15,7=l87,6l5 A. 
What is the contents of a ca(k of wine whofc ftavcs are 
curved as D its head diameter wiihin the ftavcs being 27 in. 
the middle diameter 33 and the length between the head* 
36 in ? 111,65 Wgln. A. 

33 mid. diam. 
27 he;id diam. * 

ilif. 6, X ,6 xi-=3,«4. S7=8o,6 mean di. k 30,6=98G,S« 
fquare x 36, lengih!=937c-8,96 v29*=l 1 

What is the mean diameter of a caik as B 5,2 Icaft d 
icr and 7,+ largeft ? 



1 



2,2x,53=l,lGS-^S,2=e,3G6 A- 
To^Jthe ana of afeSler arfegmtitt if m eirtlt- 
RcLE. Midtiply half the given arch or CBf ve by the lU 
(liusj (or dUlance &om the arch to the centre of the circle,) 

* Thp loliditj' of Ispering round tlmbrr Rny be lhii« found, rif«H)' ei- 
•Ctixyi (if the miilJIe circumference by itieir, iubtraet|ofthi) proidurt 
ftm tlipli tor the ni'jsn sreii, or ly J nf ihc circumference by itself avi 
ail-l i of tlii« product to ilsciribr the mean aret ; which xy bv ll> ' 
or Ih.- f .iM'ty. 

Wliat is the folidlty of a round ftirk of timber as A wl 
girth or middle circumference is 12 ft, and length 15 
3)I2{4x4T==lC,xi=4.,— 16=12 x 15,7= 18S,*ft, 
Dr't)12(3 =! cir.x 3=9, -5= 3,^-9=la,xIS,7=18S,+ ft A 
What is the contents of a mafl 50 ft long whofe middle 
citcumference is 8 ft ? 

*J8(2, X 2= 1., X -^=14,+ 4=5^, x 5 
rS)8(24,+ 24 = 54,+- t^=1^=T ^•»i4=l»; -7,}-^] 
■■ X .50=266; A. 

I tiniher be not la^erUiE '^*» weW^a ■£v:e» vVc 







te product; :s the area of that part of the circle i then if 
^gmeiit given be lets (as a d cj or greiiter (as li t f } than 
e area found as above) fubtraii^from or add to the area ac- 
tordingly. 

The centre of the circle may be found, (when not given) 
as in defcribing a circle 10 oafs through ihree points. Or l>y 
drawing two or more perpendiculars from different points in 
the arch tilt they met each other in ihe centre required. 

To find the length of the arch-line (when not given) di- 
vide it into two equal parts and from the fuiTi of both chords 
fubtraft the chord of the whole arch and add 4 of ihe differ- 
ence to both the churds, (or to double the chord of half the 
arch,J,for the lenph of the arch required. In the (ame man- 
aer the circuiufereoce of a circle may be fouud nearly." 

What is the area of a fegjient whofe arch ab e\& 6,4 
ladios a g 3,5 the triangle age 1,68 to be dedufted I 
2jG,4 arch 



pi 

[ Intt 



3,2 := i arch 
%,5^\ diameter 

8,00- area of the feflor a 
],6S area ot the triangle 

6,32 areacf the fegmeni 



1 



the fegtnent d ej given (he arch line 9,3 In. and tli* 
chord <lf^,>i in.to find the area. The centre found at A U 
g»5 from the arch and ," from tlie chord. 

4.,ai=4arch 

2,5 =i diameter 



^ 1 l,0S5 arejof feaor, dtfh X/X/ , 
1,68 triaogle, dfb ^-^^^^ 

BT 13,305 m. 






* Divide the »qimre of \ tlie choiA \i^ i\ift il!»s\M«.t^t'>>'Si '^it.n»^iS*. 
" - ;ii cli In the diiM, Arlil tli\i AlBVaiKlft Ui \V« '^■aSttt- — * '"-'^ 

%be Uie di*iiietet of lUu oivtie. 

Sa 






feiSUR"ATI(5?J. 

^L Tajitid the area ef an ftlipsit. ^■■1 

Rdle. Multiply the longeft diameier' by the ffiorteft, 
tn\ilri(j|y this produ£lby ,7854 or f- and the laft produft 
will be the area Multiply the fum of ihe [wo axes [tbe 
UaHlverfe anil cojijugate] by l,r)708 for the circumference. 

txAMPLES 



\S'TiBt is the contents of in 
oval bos, whofe longetldiam. 
is 15 inches, fhorteft dram. 3 
in. and depth S'ta I 
15x9^ 135. X 5--6-5Kf^ 
= 530j357^-in. A. 



"What is the area of ai 
Itpfis whofc longeft 
diam. a eh 3,6 V , 

fljoneft dia. 2,5? /^ 

WW A. 9,00 V^i_ 

Tcftridthtfclidit^ of a pyramij, or folid hiy decre^ng rtgiilarlj 
frain the largijl end to n p^'vit or vertex. 
Kt;L£. Nialiiply tbe area of tbe bafe by ! of the per- 
pendicular height or length; or the whole length by ^ of the 
area of tjie b«Ie (v>-liidi is the mean area) and tbe produft i^ 
tlie folidity. 

ExAMPtESv 



What 13 the fblidity of a 




pypaoiid 48 ft high 8c cone 4>8 high whoie bzTfti 
' ofihebafeiaft? ■ .^ = J 



)69 area of baft 
16=1 ot 4<8 



|D4 ToUdlty. A. 



What is the contents ot a. . 



\e9, 

,7854 



lSS,7326 3rea oFbal«-.H 
16= i oTh " " 



W To find the foUdity of ihe fruftum of » pyramid or aftidt I 
I of timber, (lone, &c. ducrcaling regularly from the targeft n 
] the fmalleft end, but not to a point. 

Role. Multiply the fide or (if circular thej diameterj 
the greater end by that o( ihe lets end, to this produftac*^ 
t- • 

; "nJ the .honest dum^WT ..t b«*4* >*« w.n»'K'^*.^-l« 



IIU^JHJI.'."9m 

'itosuRATrow. 



•f the fquare of the difference of the fides or diameters, md 
tiply this fitni. for ihe mean area, by ,4;t30lS when theei 
we trigotis of 3 equal fides, if a circle bj' ,785* 



If a tetragon 


of 


.4 


fides 


by 


1, 


— pentagon 


— 


5 


— 




1,720+77 


— hexagon 


— 


6 


— 


— 


2,.5 89076 


— heptagoa 


— 


7 


— 


— 


3,633959 


- o&goa 


— 


8 


— 


— 


*,82»4.27 


— enneagon 


— 


9 


— 


— 


6..8ISS7 


— decjgon 


— 


10 


— 


— 


7,60^209 


— cndecagon 


— 


11 


— 


— 


8,51425 


— dodecagon 


— 


12 


— 


— 


9,a3012S 


Multiply this produft 


-e. 


the 


mean 


area by the pcrpendi- 


cular length for the folidity 











■ Required thefolidity of the 
tniftum of a triangular pyra- 
mid, one fide of the larger end 
beiiig 15 and of thelefsC, its 
length iO i 

15 15 

6 Jidcs 6 

Sdif.ofends 90 



Examples. 

What is the contents of a 

fquare (tick of timber 1 4^ ft 

long 2 ft fquare at the largeft 

end and 1,5 M the lefs end ? 

1,5 



117 
,433 Xr 



5)81 fqr. 



27 = ^ offq. 
mean area 50,061 x 40 
=2026,44 A. 



1,5 



mean area 3,08 
14, 

folidity 43,12ftA. 
1, b«ngthe xrof ibe fquare 
or tetragon. 



[ As the difference between the two fides is to the perpen- 
I dicular height fo is the loiigeft fide (i e. the fide of (.bt Ux-^l*- 
^ug^ of the tiuiiaai) to the kDgLhww^v(-V\\"««>^*r^"— " 

m. 



t«ft MEMStmATTOWb 

What is the fuliduy of a ftone wbofe perpendicular hd| 
b 10 It the end* hexagons each ilde of the larger eod 1« 
and of the lels 6 in. i 



8xS=64x|=2l,33 (=^ %. of dif.)+ 84= I05,S3 

2,.^89 u> of d 



in. 272,t>9937 in 

to 



ftJ 



No. ofinchesinonefqr ft. is U4.)2726,9937fl8,937*A. * 

" Or i'qiiare J of ibe middle girth of a liiuare tapenng liick 

of timber (whole angles are all equd ;) then as 1 4"^ (incbes] 

is to tbac produ^ io inches ; fo is the length in feet, to ibc 

contents in feel." 

What is the contents of a tapering ("quare (licfe of tin^ ieQ? | 

whnre length is 30 ft and middle girth 40 inches ! 

As 11+ : {jgirth-lOjiilO^j LUO ;: 30 ft . 20.8i 



of Hn wQt I 



To find the fapttficial and fglid cantenti of a glehe or J} 

Rule. Multiply the ciicu inference by the din meter, and ' 
Ihe proilufl will be the fuperliciiil tomeuis ; which mulltpG* 
«d by '^_ of the dianieter will produce the lulidiiy- 

Or, multiply the cube of the diameter by ^l or ,S23fi ini , 
the produfl will be the folidity 

Ex. What is the fuiierficial and WiU content! of 3 g 
whofe circumfereace is 22 in and diumeier ? ? 

\\. tilt frustuma'bV 




■ ■ iSi^irz-iHS^eo*"^- *»• 



mBBuKa' 



iTION. 
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To_firjJ Cfje foliitily of thf frujium or figment of a glohe, 
cut off parallel la a plane. 
Rm.E, To tliree times the fquare of * the bafc add t. 
fquare oFtbe.tbicknefs or height ; multiply this fum by tj 
height, this produA by ,5236, and the lall product is t' 
folijity. 

To find thtfuperficUl ami jelU antents tf a Ipherold. 
Rule. Muhiply the leaft middle circumfereoce by the 
longeft diameter and the produifl is the fuperficial conteas ; 
which- muiiiplied by ^ of the iborteft diameter will produce 
the foiidiiy. 

. Or» multiply the fquare of the fliorteft diameter by the 
bngeft diameter or length, this produft by ^} or ,5236, aQ<i 
the laft product wiU be the foiidiiy. - 

Examples. 
What is the contents of a fpheroid whofe middle circt 
fereace is 22, diameter 7 and length 9,(> I 

111 the ftuMiim 



.5336 
346,30141 Bol' A, 



To find ihtfgMitj if the middle -Bimt <^a gloSe or fphrraid, or tit 
remaining part afttr tivo equal fegments are cut vff, parallel ta 
the circumftrence. 

Role Multiply the fquare of the middledia.me.let's^^^ 
^he produfl add the fquare o( t\ie etii &'!lw\*i\«^ ^ Wi>i«^'$'2 
'amby .785%, this produftb? i oi \V% V«>^"W ■* * ""' 
"iurt wiU be the foVidltY- 




,\% \«.^\v, "K^^L^ 



I 



If the middle diameter of a zone be 20 in, the end dii 

ten eath 16 in, and the length 12 in ; what is tin folUlitJ 

aoTLuxa-io'^ X,7854 a.4=33l7,529Gio iblidilj 

Tojnd ihtfaliditj of a parol 
Rule, Multiply the area of the bafe by one half of the 
perneodicular height, and the produft is the folidity required, 
if the diameter of the bafe of a parabolic conoid be 20 ami 
lis height 20 i what is its lolidity I 

20x20x,7854x 10=5U1,6 folidity. A. 

To find the filidhy ef a parabolic fphdh. 

Role, M'lhiply the area of the middle by ^* of its pefr 
pendicular length, and the produil will be its folidity. 

If the middle diHriieter of a parabolic fpindle be 20 and lU 
length 60 ; what is its folidity ? 

60x^1= ♦-!i;=.S2. 20 X 20 x,7854x 92= 10053,12 A. 
To find tbejiipetfidal andjolid contents of the five regular hditti 
viz. 

The tttrahnlron, hclalisdron rr cube, nclalirdron.dmVrnheilmiU'id 
eicoslhedrnii. i>r hojk-a cnntnincii uiiilEr so mAny eqimt (nil cqiliUtf'^ 
■idet or bases as ihtir immcs nivrrally rfpresenli »ii. thfc fi'wl iimltr 
4. the (eefinil 6. itic third S, Uit fmirth 12, the Bfil. SO, ilie »id' * <.f ihe 
lal, 3(1 and Jth are trigons irf the ircond sqwrri, »i«l,itn? sidci «l tl* 
feutli lU-e penugons i tlie aides may tip caneldfr^ >• the baa*i(J n 
msny piramile 'yhf.,se rummim vertej ia tlif cmiire tf inf budv.* 

Rule. Muhiply the area of one of the fides or hafes bf 
the number of fide';, this produ£l is the furface or area o( the 
figure i which multiplied by jj of the diameter, or diftanrt 
from the middle of one fide or bafe to that of the oppoftt 
fide, will proJuce the folidity \ (the tetrahedron or iriaogu- 
Jar pyramid excepted.) 

Or multiply the cube of one I and multiply the fqoart 
fideof atetraliedronby ,11785 of one fide by l,7MUi 
for the folidity. | for the furface. 

of a hexahedron, hy I, 6, 

— rx^iahedron — ,4718 S,+64 

— doifecahedron — Ijeeaw^ «0»6457 
^^^icofihedixjn — 2,\8\^6'SS ,„^^|p" 

Bve bodies wL«o \he ai'l«B 



MENSURATION. 



^KL Examples. 

The fid* or line ofano^hedron bein^ 3 its per, 2,5* 
the diameter 2,5 ; what is its contents f 

This body contains 8 triangular pyramids the bafe _ 
each K S onalldeand eacb pyramid is ( S,5t 2 - ) 1,25 hig^ 
therefore, 

2)2,5(1,25= iper.of each fide j ,or3x3x3 = 27s,4.7l8-= 
3 Me of each Ms 12,73S6, fblidity. A. 

3,75 area of each fide 3 x 3^9 x 3,1.6*= 

S No of fides 31,176 ftirfiice. 

30,00 whole furface A. 
«)2,S;=,*1666^ofdiam. 

12,*998-(-foUdi(y A. 
The fide of a dodecahedron being S and its diameter 6,6) 
what is its furface and folidity ? 

la this foiid there are 12 pyramids whofe bafes are penta- 
gons, therefore, 

3 X 3=9, 1,72 xr of pentagoa 3 x S x 3 x 7,663 ^ 
9 206,9,^ fol. 

15,48 area of each fide Sx 3x 20,6417,=* 

12 No. offides 185,8115 



1 



1 



18.5,76 whoieforface A. 
6)6,68 = ),1 IS.S i of height or di. 

206,805 r folidity A. 



1 

lot It 



To find the JoUdily of a iody or part ii^hop dimtnjtins cannot I 

eiifily taken. 

Rdls. Put the body or part, (wet or dry as feems reqi 

fit,) into any regular veflel with water, (fand, graia &c.) liif- 

iicient to cover it, and while immerled find how much it 

raifes the water, or how much the ■wavet to^s ■wW^^^'vs.vi^'i'a- 

Ljjf; tpft/cA multiplied by the aiea oHVv!f^sK«\'«^ V*^* 
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Or, from the real weight of the body fubtraf^iis * 
when it or the ^^n required is fulpeniled iu the water fi! 
the balance by which it is weighed i multiply ihb diSerdj 
by hich a number as will reduce water from weight to.lil 
(which niimbcr or numbers may be found m table 3d orilj 
as 1 Ibavor. of water=S7,66H.in. 1 oz apoth.= 1,897 " 

By tmmerfing a body the area orfbHdity of a regular^ 
vefTel may be ealily found ; knowing the fotidity of the b 
immerfed,- which will be equal to the quantity of water raifw. 

AUb the quality of gold, filver, &c. may be tried as above, 
for if the weight of the iiieta! and its lofs by being balanced 
in the water be accurately found, it will iliow how much heir 
ier the metal is than its bulk of water. Very fine gold is J 
times and filver II times heavierihan its bulk of water|d 
I8«-andfilver 10^ times is ftandard. 
Examples. 

A body being covered with fluid "in a veflel 18 ii 
fquare and on taking out the body the fall of the fluidl 
9 inches ; what is its contents .' 

18 X t8=^3'J4 vcirel'saiea, x 9=2916 in. i 
Or 1728)2936(1,6875 folidtty in ft. A 

A fmall body being held with a part of it in a cup of « 
8 inches in diameier,and while it was in, the water was i^ 
I inch i required the I'olidity of the part ? 

3x3x,7834.=7,0 

If a guinea were fufpended by a hair from ihe underfi. 
a fcale, and 1 29 grains jufl: counterbalanced it in air and ^ 
Immerled in pure water requires 7,25 gr. to be in ihf 1, 
over it to reftore the equilibrium ; what is its folldity : 
how many times heavier than its bulk of water ? 

its lofs in water 7j x ,00395 in. 1 gr. water 
7,25, 

in. ,02SG375 fol. A =49.«**- 

aerial wt 129 gr. .^,7,25= 17,793 times heavier tliBn iri- 

ter A.=good gold. 

A Jozeo of apples bem^ 'p\it \Mo i wine gallon mearurci 
■'"■-S was afterward* fcUeiiw\OL\*a -{ww lA 'iwA.'»^^^"— 
e in U > required \\iew coTiV-ewv^^- , 



lion mearurci 




MENSURATION. 

_. .s the area and conlenis of a dftem S ft liigt, i^ a 
■H, I ftfquare, being luiik 6 inches into the water wiihio 
e ciftern, raH'e it 1 inch, the ciftern being equ.il in all places i 
1 inch in height contains ,5 ft or 864 in. 



fo 1 ft=12 in. high=6,0 ft area. A. 



ft 30, folidicy. 
If the real weight of a dollar be 409 gr. and when fufpend. 
ed in water, it loofe 38,95 gr. of its weight ; required whet'" 
er it be good or counterfeit ? 

lofs 38,93)109(10,5 good or ftandard filver 
In a fimilar manner the fpecific gravlij- of all bodies 
be found. The fpecific gravity of bodies is iheir »vt 
compared with their bullc or Hxe } as, if a body, of the lame 
fize of another, weigh twice as much it is faid to have twice 
the fpecific gravity ; Co very fine gold has 19-h times the 
f^d^c gravity of water. 

If 3 piece of fteel weighing 7,85 lb be immerTed in wai 
aad loofe I !b of its weight while fufpended therein } wbi 
Us fpecific gravity ? 

lofs 1)7,85(7,85 times heavier than water A; 
If a dollar weighing 410 gr be immo-fed in a fpiriiuoMi' 
liquor and loofe S6 gr. of its weight while fufpended therein 
■ wliPther is (he fpirils pt oof or not ? 

3t>)U0(il,3a8fl^ =proof fpiritsA. which are^by T. 
fo many rimes lighter than filver. 

As ihe«rea9 or furf^ces of all flmilar figures are in proporti 
to each other, as the fquares of their like fide? or dimenfioi 
alfo as the folidities of limilar bodies are to each ciher, as the 
i cubes of their fimilar diinenlions ; therefore 
^^^^ifM a rule for mtafwlrig or finding ihi cci^letiti 
^^Ubjigum of any^ s^ 9r^gurti -ivi-o}} angUs ot 
^^^^M fitidfquj! '" niimtfr, all tbtfiitiHaT dtinsnj 
^^^^U'l Find the tnit contents -it oive ciS. '*-'^^^*; 
^^^^^01 Oimeknown methodi bv va^vwct'o.^ 
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MENSURATION. " 

ter., by (jreiplit, orby the pans fep^ratelj', or by coverings,iltc. 
(for the area ;) tlien Iqujte artl cube a fuitable ditnenliun.ani 
by iJ-.ii Iquar* divide the true area or furface and by ihe cube 
ibe fotidiiy, (of that figure whofe dimenfion was IquJieJof 
cobed for thediBitcir,^ and Bive''ihe fquare nl iliis diiLfplion 
and its quotient 3E the nambers to be multiplied together ra 
produc« che area or Turf ice ; and the cube and its qnmient u 
thofe to produce the klidity, of any figure of the lame Ihapf J 
of iliat by which the esperimcm was made.) J 

Of) divide iho fijuarc of any fuitable dimenljoit by t&* I 
known ^rea, and the cube by the lolidiiv, toA give th« fqutft J 
ofihe f^me dio.eriion as the dividend and the t^uotieni a 
divifor for the area, and the cube as a -fW and its quoiteM 
a -rr to find the folidky. 

Ho t E '1 1'l' I'r.iiliict lit lAO ilimrnsiani miy be used i 
Mtd uf iliree as dx cgbe in uH t .'spc-m 

Examples. 
By whatmle may all fii^iires of the folloiving fliapl 
me^fured ; viz. having 8 fidff all equal and equitaterain 
glc^i one of them. :vhofe fiJe is 6 indies being -menW 
^and coiilained (l.5,C> on each fide x 8 - ) I21-,71 Ju^ieti 
intlies, and [being immerfed in water found to cm 
101,83 cubic inches? 

one fide 6 K6=ie)l24-.71{3 *644- 
6x6x6=216)!iil,83(,*7li4. * 
the qta are (he contents if the figure's iide be I. , 
j 124..71)S6,OO00(,yf89^. 
or contents y ioi^s3)^i6.wm'{'i.iSll8*. ^ 
here the firll (juotient is the fquare of each fide if tbe *r**iBH. 
1, and the fecond qt. the cube if the foliditybe I. Tbcreftn 
the rule may bo 

Muliivily the fquare of one fide by S,*^* and (he produfl 
will be the area or furface -, or divide by ,'i8H6 and the quo- 
tient wili be rha area, and nivhi|tly the cube of one fiJe bj ^ 
*J 1« or divi Je it by 2, 1 2 1 j 8 for the folidity A. 

Whal is the folidiiy of a body fimilar to the i 
L of whofe fu\e«^> ' 

fide ? X 1 * ^=ft -w A ^^».='^?:vg 




^'^^^S^ 
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The farther the quotients are carried the nearer exaft the 
snfwers will be. 

As 1 14,6 wine gallons ml! JiU a calk of a common curve, 
whofe middle diameier is 33 in. aod diliarice from the mid- 
die of one (ide,tottie lower pan of eacli head withi 
and length wiibin 36 in. ; in what manner mLiy the conieni 
of any other calk of the fame ILnpe be f^und ? 

S3x35x36='H.580)li4,60000(,00251S 
or 33x33x 35^38115)1 14,6()0(,[103^.. 
H4,Stn 
Rule, Multiply the middle diameter by the diitince 
from the middle of one tide lo ifie lower part of each he:id, 
muhiply tills produ^ by the length within (all taken Id indfesj 
multiply the laft produft by ,0025|15e, and this produft w^ 
he vine gallons. 

Or multiply ihe fquare of the middle diameter by the diJ 
tance frOEii the middle of one fide, to the lower part of 
head xj this produiE): by ,00a for wine gins if the dimf 
■ £ons were taken in inches. 

Ex. What is the contents ofacaflc, whofe middle dial _ 
tier is 22 inches and dilUnce from the middle of one litte l7 
the lower pan of eath head 23,33 inches, of the fame ihape 
of the abope. mentioned ? 

■S?,33 X 22 X 22=1 129 1,72 x ,003=33,87 wine gin. A. 

If the circumference of a tree he ! ft, and its contents ♦ 
ft i how may the contents of any other Omilar tree be found ? 
circumference 1 x 1 x 1^1)4(4. 

Rule. Multiply the cube of the circumference taken in 
its proper place by + jnd the product will be the folidiiy j 
(provided its height and branches he in proportion to ihofe 
of the tree whole crrcnmference Is 1 and Iblidity 4, as its 
drcumftrence IS to that.) A 

Ex. Un the above conditions what isthc contents of 
tree whole circumference is if ft ? 




■aiucor furfac* olwa-J W\>«w^^^'"'^'*-'^ 



i 
3 



I'JQ 

For more particulars in reducing figures, dimenfions, I 
to tfaofe of (litfercnt klnJs ; lee numeration of fpacc, wh 
the proportions between figures, dimenfioos, &c. of diffcij 
idatUt (i. e. tlie values of one in another,) are given in d 
lasii cr vulgar fra<5tioas ; Therefore, 

To rtiuce one figure, dimen/ion, ts*<:. /o another, 
RptB. Multiply the given part by the proportion w!3 
it bears to that which is required, and the produfi: is ihe;i 
fwer : ilie pirts given may ui'ually be found at the left of the 
tabid and ihofe required at the right or top ; tlien either 
at the tight or left of the given and under or at the left of 
tbs required part, is the proportion, value or multiplier re* 
quired ; (invert any multipiier to reduce ihe part wiiiien 
OV« or ai the right of it, to that at the leir ;) if the multi- 
plier be a uiilgdr. fraiJtion, multiply by the upper and divide 
•llif product by the lower part of the fracliou. whether tl 1» 
a li^npte fiadtion or compounded of two or more parts ■, tims 
mtiliiply thegi^endimenfion by the firft part of the diiidcnij 
of the fraiHon and the proJufl by the fecond part, &C- and 
dii-ide the laft produd Ly the firft part of the divifor di-^ 
vide this quotient by the aext part, f^c. and the taft quot^ 
',ii the anlVer, or part required. 

Examples. 
Thecircutnfereaceofa circle being 20 in. toSnd then 

■ pro, — ^ — i. c. sv the cir, by itfelf and -re by 1 2,5S6 a 

• lJ,o5Q4- ■" ' ' ' ■ 

2-5=81.83 ^. 

The circumference of a circle being 10 indies TO fini^ 
fide of an equ.ll fqiiare, (i e a fquare rontainiog ai 
the circle) and the fiJe of a fquare infcribed. 
(The xi- oppofii circumference and under fida 
of an equal fquare is 2siJ.) 
,2P2 X ic;=2,82 A. side of equal ftjuare. 
,S35x iO=i2,25 A. of (t^MaTemtwifeed. 



* MENSURATION. 1^7 

The circumference of a cylinder being 10 ft its length 15 
ft ; what is its folidity, and the diameter of a globe of the 
fame contents ? 

10x10x15 1500 1 <*i>^ /- <n o»T r rjv a 

— rr.^r-*i-r^^^\^^^^(^^^>^' fohdity. A, 

12,366 12,j66) ^ ' 

* ^ ,5ij6 Ik 3d looi sq*d~ V^iiy,37 »r,5;:36=6,l 1 globes di- 
ameter. A. 

The diameter of a circle being 4 ; what is its area ? 

P^°- 1^=1^3)16,(12,566 A. 

The area of the end of a log being 100 inches ; how large 
will it be after it is hewn fquare ^ i. e. what is the fide of the 
fquare infcribed ? 

pro *. ' ■ i. e. xy by ,6364 and divide the produA by ita 

fquare root. • . 

,6364 X 100^63,64 
fuppofe 8)63,6#(7,955 



(7,977)63.64(7,977) 2)15,955(7,977-^ A. 

each fide of the fquare will be 7,97 7 + and its area 63,62+. 

What is the folidity of a triangular prifm, each fide of the 
ends being 48 in.* and its length 108 ? 

248832 is the folidity of a 48 

5 cube or oblong fol- 48 j 

-i_ — id of which the ■ 

11)1244160 prifm is ,4 2304 



113105^1 



248832 

5 

1 1 



113105^4 A. 
What is the contents of a triangular pyramid 15 ft high, 
whofe bafe is 5 ft on each iide ? 

* 5x5x {5z= 375=folidity of cube of wbisi^^J&fc. 
pyramid is \^ 

89,72 ft A., 

R2 



Wliat is tlie ftilidity of a cone or circular pyramid, Ifl 
htghi and 5 ft in diwieter at the bafe i 

5x5x l5x-jJ=-98,6 A. i 

If thedbnieter of affherica! balloon be Soft i howir 
feet of air docs it contun .' 

50xS0xSOxii=6S*76,;9rt A^ 
■What is the lolidiiy of a parabolic conoid, wbofe b 
2,9 ft In diameter, and height 6 ft ? 

2,9x2,9x6 x44=I9,823ft A. 
or 2,9 X 2,9 X |i = 39,647 folidity of cylinder-. 

19,823 ft A. 
If the weight, (in avordupois ounces) of nny thing ba di- 
vided by iii Ipccific gravity the quotient will be its (olidity 
OT magnitude ; which multiplied by hs fpecific gravity pro- 
rfnces its weight. ' 

. What is the folidity or llze of 100 lbs of iron ? (7,6 
1^,001 f.) 100 



160O oz ■7-7,6*5=209,287 thoofandths of ij 
,001 
or ,20926" ft A. 
1728 

or 361,6*9836 m. 
« weiglit of lead, j,^ ft thick wtli cover tbc roof J 
!) whofe area is SOOO ft ? 

SOOOx ,3^=25 cubic ft. 
' lOOO 

^,001 ft=II,325o2.) 25000 xll,325=2831SStf 

If the weight of any thing be divided by its fixe tl 
It will be its fpecific gravity. 

',00S ota cubic ft o( fiWei w'w^b, 3!,«<W oa. r* 
KciSc gravity ? 

■.B06(10j'33,33 oi. vid^\vi.cS\S.xw\ti^W.1fl 
"Oi ft. A. 



NATION. 

Tafind th^ tunnoge sf x,f>U. 
iltiply tlie tengih of (he kcPi by the breidih 
main beam, muhi[itj' this proiiuct by ilie deptli. 
leet,] and divide the bit product hv 95 for ihe itttw- 
E^e of :i (ingle-decked vtlTel if the veiitl he double-di 
ed, Iialf the breadth on the m»in beam i& ufed as the di 
(abovej in finding the tunnage. 

Nu.i Tiie wti^itt of BBliii'B tiiiithex is cnmpuifil to be hall 



eigln 



e kindihe swim in 



i'> dixi 






ItltW-n 

I 



act « ill ctfiy nbuut ^_|. raur.' i 

Examples. 

What is the tunnage of a lingle decked vefTel whofe leogtb 
is 60 ft breadth 20 i\ and depid S ft ? 

60 X 20=.2nO 
8 

95)9600(101,1 tuns. A., 
■What is the tunoagc of a double decked veffel, wbofe len j| 
is 6S ft and breadth !^ 1 ,4 f c \ 

63x21,4=139!, 
2J2I,4( !0,7 



95) 14883,7[15G.67 



. A. 



" Tafind thi gavtrnm'-nt tunnage. 
Role. " If the vetTel be double- decked, take the lengi 
ihereof from the fore part of the main l>em, to the after p 
of the ftern poft, above the upper deck i tht breadth thcreoi 
at the broaJert part above the main wales, half of whkll 
breadth fh^ll be accounted the depth of fiich vefl'el, and then 
deduft from the length ihree-fifilvs of (he breadth, miiltipJy 
the remainder by the breadth and theproduft by the depth, 
and dfvide this laft produfl by 95, the quotient whereof iliiill 
be deemed the true contents or tonnage of fuch fliip or vefl'el j 
and if fuch ihip or vefTet be Cngle-decked, take the length— 
and breadth as above direOed, dedu^ from the taid len^kJ 
three-fifths of the breadth, and Vafca l\\t dft'^vV ^^-a-si 'ivft -ac^B 
ie of the deck plank, to tVie «\\to%,"wi <^*e. "^"''^^i^^B 
"and divide as atotetavd, -*»<X<ft*i '=ii-'=''^^'^^^TH 
the tunnage." ^H 



500' 

What is the government tunnage of a double -decked i 
fel, whofe length is 75 ft. 6 in. breadth 23 ft 1 ? 

Ien(;th73 6 -14fi{^of breaJtli)=6l 6x23 4tireadtlj 
143a, X il 8(ibr.)=l674I 8, -795= 176 J l tuns A." 

"To take the dlmcii/isns of vrjfels, bf carpenter's miafure. 
Meafurc the length by beginning at the aftermoft fidtJ 
the ftem port, in a fine with the rabbet of the garboar J tbw 
and oie.iiijre by the rabbet continuing this line forward untUi 
f<lltirc from it will meei the tore part of the main ftera, im- 
mediately under thebowtprit ; this gives the extreme length. 
The tviJih is taken by oie^furing from outlide to outiide it 
the main beam, or greatell breadth at the baitom of the black 
ftreak jnft above the m.iin wales The depth of hold i« tak- 
en from the under fide of the deck at ber main hatch-wa}' V> 
tlie top of thi? limber plank by the kellbn. The above di- 
aepsions are taken iti fetit. 

Ti find the tunnage from the above admeafurimeni . 
Dediifl I of the breadth from the extreme length, theit 
aiuhiply tUc remainder by the whole breadth, and if a lingte 
deck muhij-ily this by her depth of hold j if a double decki 
take half the breadth oi beam for the depth of the hold »id 
muhiply as for a fmgle deck " 

What is the tunnage of a velTe! whofe estreme leDgTlS 
90 ft, breadth 2j and depth of hold 10 ? 



As a Shgit Dtchd Vefl. 



extreme length 90 
— ; \ of beam 1 5 



x^ by breadth 



r 1875 

I ^ij- depth 10 

I . TO! 

k|i^ 95}I8750^U 



As DsuhUDick, oflitf\ 
njiont. 

90 

15 



t.y by breadth 25 ■ 
. 1H7S 




Eis thebancTingorfellingofthemoneyorvaluB 

the counirv for ihw like value in the coin, weight or me^ 
lire of another. 

The value of any fubftance is ufually computed in money, 
familiar to the owner, of which, as of weights and meafflres, 
there are two kinds, real and imaginary. 

Rt.il money, weights and meafures are fuch as are known' 
by flght or their real intriii&c value, gravity or capacity ; a^ 
a dollar, pound, gallon, 6ic. and their re;i1 divilions- 

Imnginary money, weights and meafures are luch 
known only in imagination, of which there are no real ftjnd- 
ard, and are oft'd only in computaiioc j as, a jCi Cwt, Chal- 
dron, &c. in America. 

Cmrfe of Exchange is the current price of the money 
one coLimry in another, and is fodietimes tuore, and fome 
times left than its jiift value ; of tliis c^iurj, there are ufnalb 
tables publiflied daily in commercial ciiies, (commonly faVDC 
able to their citizens.) i 

Par is the jull: rate or courfe of exchange, found by com 
paring the money of one countty with liut of another, 
tuatitig each at hs intrinfic value ; a: which rate the follow- 
ing cables of exchanj^e are print:. ally calculated \ but the 
chaii^e.iblc littiation of the money ot Jeverai countries rcndei* 
it imjioffible to alcertain the true par. 

To exchangt She Coins, If'cighls and Mtafures cf ant nuntry to 

thafe of any othur . 
- RnLR. " Miil'iply the given fum by the proportion whict 
that Caiii> Wttght or Meafure bears to the one which ' 
quired, and the produft is ihe anfWer. 

If ibc number to be redured be a compound, ufe the^ro 
portion betwtwii the hij'.iicft iIc^-i.towwow ■jyantv-i^i.-^ti^t 
iominanoii to which it is (o b.sr". r ^\,^.T* ■jto*:.^'--*-'** •« 
ompoand numbers aaj the tW... ■• ' *■ " "■" "■ ' ' 
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fwer will he of (he fame divifion of (he given numberj 
reduce all to ihe Tame denominaiiiin ; or find-the value of' 
eacbdenomiaMion fevcrally, & iheirfum iviil be ifae aurwsr. 

TABLES OF EXCHANGE, 
Is which the proportion} between the United Slates' 
and thofe of moft ol the Ictagdoms and provinces of: 
world, are given, 

- * GREAT-BRITAIN. 



I 



Sterling AIiHfy, reduced [0 g. 
♦ frfrthiiigi= . penny, = f\ 
12 pence 1 IhiUing, | 
EO ftiil'-ings, 1 pound, *| 
21 fliilliiigs, 1. guinea, *? 
£ Jliil lings 1 crown, '1 
Ctw)ge*2ri6s6dto&. 
40 40 


ClJ. 

466.66 
111.11 

Chang 


Ex^mph. 
Change 4S2 d to f. 
54;432(8, A. 

Change eOr»s 10*8. 
200x.;«M.41*A 
e 454,4 & to fterljM, 
9 


9)1713 


" ™ 1 


'9" fi -A 
190,33'S A 

IREL 

♦ firthings»=I peniiy,= ,^^ = 
12 pe'ice 1 fldlliiig, ,| 
SUlbillings 1 puuud, "51 

GERM 

HaMBCTRG, BREMEN, 


AND. ■ 
C^fi. 1 Reduce 120 d.x 

= 1,70 ,,!)'"0;2,0S1SA. 
20,51 Reduce 200 B.»J| 

4.0,25 «97i,C. A. M 

ANY. ■ 
LUBEC, ALTONA, &C. fl 



19 deniers or S groies^l fliilling lub or (liver 

of Hamburg. = T«h~| 

iff /7i(7iirgs luhs or l'tiverss=i mark banco, of 

Hamburg, ^' 



5 rnarfcs-=1 rix dollar of Hamburg, 

2J marks or 72 grotes= I rix dollar of Bremen, 

2lnli.i:H=l s. ^l|.is.=.B6.ts 2 g.»li» ,s 1 leiimnjr. 1 f* 
1 »ett iliillir. 6e666c. 4 nmrKs 1 ■iltuc Juotuon. i33,333c 
Iduc^.t 208-3JJC 

N'l 1 1. I he bank iri'iney is m-n vslii«tile than the curt-ent n 
of H.inliurif hy _'il "f ?S p'T ceM, •■<■ -hr atrin. 

230 poun(ls=l fliippound of Hamburg -=^''"„' ib avorclu- 
pois. Ipauud in Bremen= " lb avor. 1 «!l =| y^rd in U.5, 
1 ring of ftaves=2tO. ihe Bremen laft= 80 budiels in U.S. 

HOLLAND AND ZEAL\ND. 

AMSTERDAM, ROTTERDAM, MIDDLEBURG, FLOShING, &C. ' 
fc. CtS. 

8 penning«=l grote, -^^^ 1 t Reduce 1 10 gc^ 

a grotes or .6 pen. 1 (liver, ,^* 2 to S- A. liJ^ 

201iiversor40 gr.= l gil-orflor ,* 40 ' 

. 12 grores=l Ihitlii-g, .^j. 12 ] Redoce 247 | 

20 (hilos or 6 guilder 1 pound fl, f^* 2+0 vers co 

2i florins or 50 st. - 1 rix dollar, ^ 100 | A 4^94 fc. 



16p.t, 



.r 3 Bint 



f'fiunnHic 1 rmliill.,!' ;OUc 1 dpv f iilM.-i IJo n Id 

1 Ibia Aoifterdam^^m lb Avor. 1 elU^yard. 
DENMARK. 

COPENHAGEN, BBRGtN, &C. 
S. Cft 

1 (kimng^- ^4- 1,04 I Ret!nce++6<;!e.| 

^6 flcillings - I m dollars -j- 100, I t o I x , 

h M .H:ll...<s ■.<■ 3 .'.1 ..Kr'">=l m-re=I6.efi& m, 2u ,k«lli-K* I i 

Biarc, 20-833 c, IrU.Tiaso 1 crown 66,606 c. 1 . nt-al 18J.333 

lh«i.li.c*' J33.3JJ-; 

I pound ^ 'S^/i/owr 1 Re'lnce 40 Ih* to avflr, x '^ 

16 tbs --I lifpoand = ' °4 ' *'-'^'' 
HU^ I /bipppund ""'4. ' \^ (Jiiop^ir^. 4^bs. at 



rix d pr fhippciund 



FLANDERS, NETHERLANDS. 

BRUSSELS, ANTWERP, GHKKT, OETEND, &C. 
g. Ctl. 

Es=l (hillings ^» 12 

S4 ftiil 01' 40 gr r gilder= ' -^ 40 
1 lb 't° lbs avor. I pot^^l gallon in U. S. 
fell— ,Ji yards in U.S. 

RUSSIA. 

FETES.SBUKG, MOSCOW, ARCHANGEL, &€• 
S. Ctl. 

1 copec^ -re-s4-I '^i 1 Reduce 4'SOo 

100 copecs=l ruble= .^44. 55, j S. 2,475 \, 

2 pnlbitTib™! il«riisL-»,=,275 clE 3 copees I akin. 1.63 e. . 
p<f*» 1 grievpner, i,5 e. 1 puI[]!>Uii^l3.7S c. 1 pbiiin, 37,j c ' 



96 zoilotnicks=I lb,c= {I- Reduce the weight of tl»» 
40pounds--l pood,^ ' 1. gieai bell of Mo fee w being 
•to puoda=l barquet= ' '= I '250 barqoets 24 poundl to 

. * I avor. wt. 

Qieen=^ yard inU.S. | 1250 24 
710 
2]8S"754- g 6 
lb.44S771 ^^ Aorl9B«|illi 
26J,3 Ibi. , 
FRANCE. 

TIBIS, LIONS, MARSEILLrs. BOUKDIiADXt DUNKIRK, LlSTBi 
CAYONKE, &iC. 

g. CfJ. Francs. 

12 deniertsl foI,= .J' ,9j i-eil ' R*'^''** 

20 Tfli - I iivre tornois,= _^^ ISi 4° 

S livres=l crown of cxch. 444 55^ '^ , 

J ceziiime= , ' ,187 ,,!■ 



1 00 llvm 




SNGE. 
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*ueri=lf>*tird.=l.!5cls. 20 petards op (( pciltei I flortn. 
__ . 6 livrea 1 ecu or 1 rrown, 1 10 ctt. 10 llvres 1 pistole. 18i e. 
1 ducat 194J c. 1 louis d or 4**,4 c. 1 gumea 466,2 c. 1 moedn 638 c. 
'l gram=15,**4. grains Iroy- lOOOO grates 1 myriograin 
:»22 lb. 1 oz. 15 dr. avor. 1 decaliter=2 gallons 11-8,^^J 
cubic inclies. 1 ineter=39,S7l inches in U. S. 

# , SPAIN. _ 

MiDRID, CADIZ, SEVILLE, MALAGA, BILBOA, BARCELOMX^ 
SARAGOSSA, VALENCIA, &C. 

34 maravatlies or ") =1 real or rial of plate,=i 10 cent 
h\ quartos 3 ^=' '^^^ •"" "*' of velon,=S,3i 

10 reals of plate= I Spanifli dpll3r,= 100 cents. 
15y| reals veloa or 8 reals plate^=l pefo, pi&flre or 

current dallar, = 80 cents. 
^2 reals of vetoiicsl'^ reals ufptale=l piftolc of excluugf 

170 cents. 
20 reals velon=l dollar of plate in Cadiz,=s=106,25 

3 MaU of t>lal«^l pistririne,=3f) eeni«. 1 aoldft=6,24e. 
12S c. of eKchioBc 110,295 c. 1 pistole nf velon and old plate 37i< 

In th» province* of Ciilaloniit Hires, aoUand denierture ti 
money uf acccunt. 

25 It»= 1 Spantlih arobe. I lb of Spam=Ta« ^^ iu U.l 
I »elt= J^W.gln. I bnague= 1 ,52 bufhel, I vara= ' 
yds io U. S. 

PORTUGAL. 
LISBON, OPOBTO, COIMBRA, &C. 



-2,3 cents. 
rmi!re,=il25 cents. - 



s or rez=l vimm or Tinten,^ 
s or 50 vintens^l millrca < 
V S vinlen#==! tMtMn.=13,S cents 10 tftl 
=1 ci'usadeof eicliin^=50c 24 vinti'is I 

16 testuon* 1 moidnre, 6(J0 c 64 tei<orn>st j jIiicbi 

|Jb=l arobe =33 lb in U. S. * arobes=l quini 
l2canado«s=l almurie,= t| W. gins. COalqi 
£ingJi= I mov,=2} bufliels. ' 1 irara=i3J iocbf 
^6|iiicbes;iDU.S. 

ITALY, 
tENOi, MLB Of coasicfc» N»W, ^. Ifetnw, V."t, 

J:lire« 1 pezzQ t^ ti«3w*v»^'*'»*'*^ *^ 



M 



i^lcon, 79,63 cts.=l croifade, S teftoons I geoouil 

(77 «S, I piftole 518,^2 cis. 

SUONT, SAVOY, ISLE OF SABDINU, Turs'rif CkambtT 



12 Jei 



^=1 foUl,= l,3fl9 cts. ISfoldi \ fl 



lOttx. 



1, lfl,6^^ 
I dues* 

10 pan 

1,59 C. I ~ 



20 foldi ] lire, 27,777 <;. I fcudU 
loun ll6,efiec. 1 pifto]e3fil,lU c, 1 loui*! 
Milan, Modena, Parma, &c, 
12(!enai;=l fo!di,=,3i3 ct. 20 loldi 1 life, 16,2 
1 1 h Mdi I ftudi current, 92,82+ c. 1 pbilip 97,222 c 
piiloU 355,555 c. 
- TpSCAST, Leghorn, FUrcnct &c. 

12 den:tri=I ro!di,^,76a cts. 5 quatrini 1 craca. 1,91 
Rcracas I qutlo 10,287 c. 20 foldi I lire 15,*3 c. 10 p 
1 l^fcjii crown 105,26 c. I pia(Vre of exchange 93,59 G. 
. illicit 1 1 5,74- c. 1 pifiole 344,*1' c. 
MHC - Rome, A'ichona, Chita i'tcchia, &c. 

^HftiQuatrinii= 1 bnyoc,(=I,36B cts. 10 bayocs I pall, = 1 
BJppcd iulio,= 13,8gSct8. 1 Oralis 1 fcudi of Rome, 
W (Bi);8S8c. I teftoon=S3,,'}S3c. 1 crown current HI, lllc. 
I crown ftamped 133,S3j c. I choqum 2 B- 1 piftole SJfr . ' 
I lewcfiig. 1 facfceeo3j| g. 

Nnptti, Gaeia, Capita, tlfc. 
3 <juatrini=lgrain,=,7'l' cts. 10 grains 1 carlin, 7,407c. 
lOcariins I ducat 74,07 -!■ c. 12 carlins I Napleadoll*r,|S. 
I tarin U,185 c. 1 tefloon=29,63 c. 1 piftole 240,74 U| "" 
ISLES OF SICILY AKU MALTA, Poltrmp, M'/^ita, iffc;A 
20 grains=l tarin,= S cts. 12 larins I SiciiiandoUaj 
S(; CIS. bO larios 1 ciQ^e,2'l:0c. 1 florin of excbangefl 
J ducat of exchange lO+c. 

In Vrtiiet tlitre are three kindi of money, the bsUa 
ney Is 20 per cent better than banco current, nhicli isA 
tt. belter than Picoli money. 12 Jenari oi" deniCTs d 
i foldi or-fo] d'or. ^>\ to\iv=^\ %toS^ w ^vni. -Z^'j 




^KfpBelegna, Ravthna, Sic. SO bayocs or 2 julios= t lire J 
'29| cts. 3 julios=l tcftoon 33 J c. 1 fcuUi oi' «xdungefl 
944c. 1 dueatoon Hej c. ! pilVole 2J S- J 

12ouncess:l pound in Leghorn, Florence, &c.=l[ | ■ 
avor. 100 lb ill Naples =64 J lb avor. 103 rotto'i^T en 
tar of Sidly,=.i76lb avor. I caflis of Sicily=3j W.gld 
1 ^cilian barrel^^^O glits. i bracos = 1 ciu\e of Leghorn,] 
tIt yd, 1 palm=9t inches, 1 cane of Naples 8* incl^ 
AUSTRIA anD SUABIA. ,1 

F.itnna, Triejie, Aiigilmrg, BLnhiim, ^e. 9 

4 fennlngs or 2 dreyers=i cruitzcr,=:,&64 <^ GO CrM 
zers 1 gould, £1,85 c. 2 goulJs ') Ipccie or hiu'd duLa| 
10S,7 c. 1 rlx dollar=77,77 c. I ducat 20.5,.S5 c. 1 d 
rin of Triefle 35,55 c I livre of Triefte=20 fulJi,=6,6al 

1 lb. of Vienna=fi^ lb aror. 18 galh)ns::=l bai'relwij 

I llaro of wheet^3,'b bulhels. 1 brace of Ttie&>:=i,fl 

in U. S. 1 

TURKEY. % 

UOREA, ISLES o? cANbiA AND cYpans, Olyinplaf Stfyrna, €■ 

12 mangars or 3 afpers^l parac,=3| cIs. tO afpersfl 
bellies 1 olHc, II,U c. 20 afpers I foloU, 22,22 c. ' ii'<m 
tas 1 pianre, 8S,83 c. 1 car^groiigh= 131,11 c 1 xerifa 
S22,22 c. 40 paras= I piaftre m Smyrn3=29,41 C. 1 

1 eym3r=22*lb. 45 okesin Smyrna^ 100rottoli= lS9 
(]rains=^l quintal 123^ lb. avor. 1 cheque of opium in Synjl 
na=250 drams. 1 tilfeeorGtk=6l0drami=4l,93 lb.a«a 
1 pike=26,!) inches in U. S. I 

HINDOOSTAN.' 1 

Surat, Cambray, Dombav, Goa, Vifapiui-, Madrar, PonJiciM 
rv, Calctilhi, Callicutt i^C. I 

too rees=4 q(iarter«=l!)'2 p;ce=I6 annas-sl rupeeJ 
46,% cts. 80 calh^:' 1 fanam, SC fanams^^ I pagoda of Mafl 
ras^l65cts. 4 pagodas 1 gold rupee= 6^0 ct.<. 1 xeraplql 
b:27,9 cts. 1 tangu^ 100 c. I parco=400 C. 1 tiandfl 
35,5 c. 100 Sicca rupees= 1 Id current rupees=46,5 g.J 

ConTiC) nr CTifl ,>re aca ilitlU ijsrd n small m'mi y aiiv.ni.\<i» uaW 
nd aliHi;; ll.e<;os6l i.t Aftita, ^SUlJi^i 5'a(W=V xvvV^^*** 

■a tlic ijUHlity. ■ 



I Bombay maud = ZS lb. avor. 1 fitXorf ttand^ot Csloii' 
t3^751b. 1 maud of MidTiS=25 lb. troy. 1 fcAzar coaud 
= 84lb. 1 Sural mautl = 374 lb. 21 Surat inaudt=l Sum 
eandy=784 lb. lGOcaiU!=l picul=133" lb. 1 cavid« 

SI AM. PEGU, MALACCA, CAMBODIA, 

JSLES OF SUMATRA, JAVA, &C. 

IOcori=.l fette,=^,Ill cts. 135fcltesl Talielcer 19,8(lr, 
SSO fettes 1 fooco. 27,77 c. 500fenes 1 lieal 6S,5S c. &f>0 
fettes 1 iJo!iar=IOO c. 1 ml= 1^ S-=l eeu= 1 crown. 48 
fliverSsE 1 ris dollar, 75 c. . 80 fliv«rs=l ducatoon m JDui- 
wa,=l2Sc. 

lOOcaltatslSS lb. Dutdi^] picuL^lSSj lb. avor. 

CHINA. 
Prim, Canton, NmiIw, is'c 
1C cafii=:l C3ndareen=^l,25 eta. 10 candareem I met, 
I^.Scts. 10 mace I tale, 125 ctt. 1 rupee=46,5 ct». 1 
c:ii ^111,11 c.=l crown. 

1 600 tales = i Oo cattat= 1 [ricnJ=J S3;J lb. »vor. 1 caTiil 
» 1 4,9 ineltEt. 

JAPAN. 

y/dJe, Mtactf Stc- 

10 cacdartensEl raace»e=7,5 cis. 10 mac« I taIe,T5ctj. 

>a1 rix dollar. 6 tales 1 corban, 450 cts. 15 mace l oudm 

of fil»er,=n2,5 c. 2 onnces I iogot 225 c. iS ouncei of 

filver 1 ounce of gold H,625 S- 1 ppanefe 29^5 R. 'l 

double 58,5 g. I larteeorcattee=21 oz. ofgolJ,-=307,l25 S 

160 tales=I6 mace^l catta,= l,3SS lb 1 balce=63 

wine quarts. 1 ichan or pickey=3» ft. in XT. S. 

PHILUPPINE ISLES. 

12 quartos or 32 maravadie$= 1 real,= lOctB. 8 reaU 1 
pefo or dol!ar,=80 cts. 1 ducat of exchange=UO «. 1 
piftoIe= 355,5 c. 

25 lb.=! arobc,=2'l,24 lb. avor. 5i arob«(«= 1 picot 

dcrilur 74,4 cts. SO ft'weTS liu^ae %^^^.. 6^^p(-s 
Spu]j£b dollar, lOO c. 



PERSIA. 
Ifpahatty Gomirma, Isle of Obmus, fcc. 
♦ coz=l bifti,=2,96 els. lO coz I fliahee, 7,4 c 
I coz 1 tnamooda, 14;8I c. 1 larin^l8,Sl c. 1 
' 29,62 c. lor 143,13 c. 1 faovdlo, 355,55 e. 1 (omoi^ 
I 1481,48 C. 

i ARABIA. 

1 Mer/na, Mteca, Mocha, ls\: 

5J carret3=I caveer,=^l,23 cts. 7 carreis=l 
I,64cis. 80 carrets I larin, 18 74 en. 18 coitiaHiees )| 
abyfs, 99,52 c. 1 pia{trc= lOO c. 1 fequin 164,01c. 
' tociond, 15 g. 

I EGYPT. * 

' Ahxandrio, Cairo, Said, ivC. 

3 afpers=l niedin,^^SO,S cts. 24 medins 1 Iialian dq 
at 74,07 c. I piaftre=8S,88 c. 1 croWti^l JS.= i < 
1 fultanin 222,22 c. 1 pargo doHar 'J33.33 c. 

BARBARY. 
Algiers. Xufi't Tr'ipiili, £;c, 
3 afpe«=I nQedin,= 3,08cis. lO afpcrs^jl real pr i 
, 10,2 c. 1 tlouble=25c. 1 filvcr chequin 74,U7e. l 
quin 196,29 c. 1' piftole S72,22 c. 

' MOROCCO. 

Santa Cruz, M.'queiira, Tatiglir, Sa/hf, &c. 
24 fluces=l blanquil :i,7 cts. 4Uan({ul!:i I ounce, 14, 
7 blanquiis 1 ofbvo, 25,9 c. 2 odlavos I qmirro, A 1, 8 C. 

MD=iOS,7c. I zeqidn 200 c. I piflole 372,22 c. 
WEST.INDIES, ENGLISH. 
Jamaica, Bermudas, BAncADots, ^c. 
pence=> ll)iIUng,= I5 cts. in Jamaica and Bernnici 
s. in Barbadocs, i ",i H cts.in Mariinico, Tobago and S 
CbriQophers. 20 fhillings i pound, i bitt=rlO cts. 
tole=37a,22 cts. 1 fvt'ieni doUar=9i,Cli ct.i. l 
doUar=iOOcts. 

WEST INDIES, VREHCW. 
■ fir; Domingo, 'MAi'.t\K\':.o^ 5i.t. 





Ms I fcalid, S,f>2 c. 1 ecu=IC8,3 c. I pUlole 373,aj^H 


1 louis d'or or loui^ of gold i44,44« c. ^H 


Sata «/ ti'jftiVjt' fsrtlgn menus art fJilmaU,i al the Cti^^^ 


Houja of iht Vnileii Stu/es. ^H 


D'tli.^H 


Each pound (terlinK of GreiL Britain, at -4 '^^1 


BV>ll«>rl v'^fllrtO' aF tvBlnnnl A I^^^^H 


„ pouHfi swrjiny oi Ireland --■••■-•■• ^ i^^^^h 


■^^Kpni-in 01- gilder nfilie French Ncthfrknds . • . • J^H 




^^^^^^^■b Jolluf iif Dcnmart* 4***««**** ^X ^^^^^1 






^^^^^K^i-ii-n Af PnHiml ^^^H 


^^^^Kle iif Clilna - 1 ^^H 






Par ttl-ween the eurrertey of Great- Britain and tb^fe cf fin^^^ 


ttbrr ctuntriei, atjiattd by 


;&<r Ettcickpatdia Ptrfbe^, ^H 


FAR, tK STEBLiaC. 


■" — fl 




Mutvii I p>istr«= ^^1 


Antwerp 1 ducat 6 3 


HiUc* I p'lutrv ^^H 


Auwliurif 1 florin 3 If 
Berlin 1 rii dullir 4 


MidilUburr 1 fIx dollu- ^^H 
Milan 1 duoat ^^H 


Uilho* 1 piwwe 3 7 


N:.ptca 1 <lueut J^M 


Bdl'.gni 1 (InlUr « 3 


Nir*> I Hk dollar |^H 


Bol»cna 1 rU JoUir 3 8 


Norwv 1 rix ilutlu ^^H 


Bpemen 1 rls dollar 3 6 


Nuremburg 1 tix doflM- ^^H 


Btcdn; Irixdulbr A 3 


Opono 1 mitree ^H 


Bruittwiek 1 tlx dolkr 4 6 


Osn>btUT t rix dollar ^H 


C»il« I pimiiM 3 7 


P.,r^. ^ l«ro»n ^H 


Cologn J ra aolhr 4 6 


Kcvtl 1 r>s dollar ^H 


Cphcow I rixdolUr 4 6 


itl^a 1 rii dullal ^^H 


Dartrick i:^ Horiiii - SO 


It^me 1 I^H 


nsflmfttk 1 fix a<.iiw 4 6 


Hollerdftot 1 rix dollar ^^H 


Dreiden J rix dollar i 6 


Hav/tn i crown ^^H 


Embden 1 rlx doll.f 3 6 


Huiak 1 ruble ^^1 


Vtntence 1 crown 5 4| 


%kvUle 1 plasIFC i^^M 


rruKforl I fl«rtn 3 


Sic}!]' 1 cruH-ik ^H 


Omm 1 peiro 4 6 
Uiunburjr > d»c.t 9 4j 


Sieuin 1 mirk ^^^1 


SiockMm S-<* JoHi 3^^H 




Strnibur^ I nt dotlaf ^^H 


J>>7wjVfc 3 ris .lolUt 4 & 


Kw\MtT\ind \ T-s dtdUr ^^^1 


^iegfcK— arix^olbr 4«\TuTNu:f \v«^t ^H 




^^■Hb'.» sh\''>'^>^<^'^ \x..^'A»H 


^^■^ . :,.■ 



rtatit th Irut PAR ^ Excbangt iftwftn tit 
'ifffrem Caunirits i vrtotry ih* quality ef Metali. . 

RnLE Weigh the coin or metil wlinw corop»fiitive "lue is requir- 
ed, »nd weigh til* sflme while ii is •napeixl.'d in pure w»lev, from Ihe 
unilcrsitlc uf ihe hiiliuioe ; by the JiO'urence between those wei);lits. 
^tvide the true weight of the coin, and the qfu lUeta will be h» 
specific gravii)', fl-om wliich aubtp»el th»t of the aUoy, Rrid the rc- 
re»in(l<r II the propoMion?! qnanttty of pure (ir stuniUril) (t"W or 
silver in the glyen coin ; tram the specific gravity of Uwt ^Id ar ulvev 
wliose rttue, Ste. i» known, iut.tr>ct thit of the niiaturt (.ir coin whose . 
v>lue is required) and the remainder will be the proportional purt Bl*' ' 
alloy in Uie coin i isiddptr each oTtliPte r«ina.iHders by itssprcltic f~ 
vily »nd the products will he the proponioml wfipht of c«oh qtHUi ^,_ 
of metRl in tliecoin. andaa the«iin of ilieie is to the reul wei(,'ht«f iti* J 
coin, to it the proponianal -wl . ofeacti |iart. tolls real wX then «s the 
kaI wt. <>r thE coin, whose vaUie is known, is to Ita value, *ii is the wt. 
afthe sums kind of metal in the given coin, to its real value, in the coin 
witli which it ia compared. 

From the real vslue of one piece of coin, that oF any other piece or 
denomination may be easily ascertained, knowing hrw many or what 
part ofnne it equal to the other. The apeellic graiity iif ttie Ameriran 
standard fur grid is about 17,»T, ind that of silver lO^ltT for an many 
limes heavier ilianpur^trater) 34. G2i$8 grains nf fine i;old=1 U. or 
346.368 gr. fine goH and 22.388 gr. aUi"j=10 D. = l M. STSMKf- '"'' 
silver (and 34,14 gr, alloy)'=I D. 27 groins of the standard gold- 
of Gmat Britain and Poiiugal, 27* gr. nf that of Fian 
■re estimated at 1 D in U S- according ti act of ConKT' 
fore, 1 gp. Ei-Klisti and Pumipol |folil=5,70S7 eta. I pwl = 
1 ax. lrayX77T,TT7T «s. 1 lb ■■213) D. 1 gr. Fredoh and Spanuh 
pf.lii=1.649Scts, 1 p\vl,=8r.i8a* eta. 1 oz ==,17,5178 H. 1 ib--. 
310,2122 D. 1 gr. fine gold =4.0606 CIS. 1 pwt 97 .4546' ets. Ijrr fine 
»ilver>e^,3f 63 cti- Thcalluy uju^llyimMd wilh atliersnd^nld lacoti. 
per, about 9 times heavier than water. ■* 

What is the true par of exchange between the cnrrenrjes nf Pnrltij., 
•nd the U. States [if the moidore.if Pertiigal contain irORrainstroj » 
orgold.andbeequaliFiaiiololOEr.ofwatfr, (ocloriie lOgT. or jj-c, 
ilswt whi'esuspended in pure walerfrum the balance, or weigll 1(A 
papis in air and 94.117 ill tvuler, the U. S eugle ISe parts in air and 
149,101 in water ) The ntpidBre be ing=.48 lestoo^s. 1 joanese &A 
testunns. 1 miUree=IO testoona- 1 lesloon"^ vintens. Sic. 

Mflldore 170 ifr. -»I(J gr, ,= 17 specific gravity of the moid 17 -fgn«. 
Hy ilf alio} ) 9=a qiy. ■ IV>ld in mi.id. Specific gravity *f fine gold 19,637 
.-17=(qty. of al1i.¥) ^637. x <j=23,733 at. of alloy. S x l^M7st 
IS7,<396»1 oTeoUI As 137,096-^23,733 : 170 real wl ;t JSr.Osa i 
J4r,fi88 gr. B'le gold,x4,0506-sigy,6*-cl* =1 moidore, x 43 -^-64«il jo. 
■nets. 599,6 -46=lJ,49*«tB =1 tcaloonj -ri^a.^cls^l vinten, x 
&0 = linillrea,aic, 

Wltit is the vihte of 13 pwt, i»T jsw-elVet'* ^lAA^ \^ Vswe* \«vi-«« 
• iBiTMer / I4-Sl=5 Dlv.of boVI,.* WA'iTis.W.,\Sfi V^'V""^«™^2£^ 

■"^ I9M7-H = 5,637 aUuv x9=SO,15.'i- K* 5a 7. "^'i"'**™' 
t 9B,IBS : 7,912 -pwl.fiiw£^W,5,^,'V^^«.^*-="^'*V» 
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MERCANTILE PRECEDENTS, 



PROMISSORY NOTE. 



S- 78,4.5 



m, May S, ISIS 



For value received, I A B promife to pay C Z> or oii 

feventy-eight dollars forty-five cents on deinand> with into^ 
eft fJ^ier two months. 

AtteR, E F. .A B. 

PROMISSORY NOTE BY TWO PERSONS. 



, ^Q S 50 Nen)burypart, July 12, ISIOi 

For value received we jointly and t'everally promire to i 
five hundred dollars fifty cents, lo A3 or order, on detni 
with intereft. C D. 

Atteft, G H. E P. 

" Wlien 1 ni>te >s o1Tere<t at i b«nk for cTisennnt, Iwd endorvers (iw 
i;critr»!ly required, tolhe first of whom itia b»jiJ ui be pajaUe ; Tlii* 
— A h»vinR occaiiof. fi.r > mm of money. pPOCiiFes B »nd C >s wiJo U^ 1 
res (0 hla nute, ■udollet's it fiur diseuunt in the tiilloivin^ farm. 

'OPS- Sahm, JugiJ) C, ISIO; 

For value received, I promife to pay B, or order, at j 

Salem Bank, on demand, one hundred dolldrs, wttJt'inte 

after fixty dnys. A." \ 

RECEIPT FOR AN ENDORSEMENT ON A NOIJ 
Bofton, July J 2, 1 S 1 0. Received from -^ S (by the hand " 
of C D) Thirty-eight dollars ("evenly cents, wliicb is endofl- 
ed on his note oi" May 5, 1810, 



RECEIPT FOR MONEY RECEIVED ON ACCOl'NXj 

Bofton, January 10,1810. Received from ^ fl ( 
hands of C D) four hundred and thirty doLbrsoti a 
430S 
) GENERAL RECEIPT. 

\ S^Iem, March 27, \fl\0, W.emN«d fcow J S ti 
„iafs tremy-niiig ccnis in I«.Vl oS iii iAtti'sA*. 




MERCANTILE PRTtCEDEJOfS: «» 

••a.jenew) receipt w>)l diselmrere all df bis, eieept slieh as sreonspei 
eiiUy. lliat ia, hnmle, bills snd tiiliep inBtrumenu that, may properly he 
called MCta urdL'tda. \h. iliosr lh:<t rtqiiii'e lo bee«.cnutcd in > soleinT> 
manner, vherr Ihe acalinj; and delivery are the mtisf esivnlial puns ot 
Iha Kt, and ihi Ituii accouut cut nnly be dastruyed •»■ cftncetlrsl by Rome- 
IhinE'ofeqii.ilf'iree, rii. (nine oiher »pf cinliy, sucli ua geniral 'J^^ 
Ifue, ke, NukLier will it diacliarge cndur*eabl« promiMory oot^ ^^M 
inland biUs," ^^t 

BILL OF EXCHANGE. ^| 

Nfu.-l>uryporit M. 12, J810. ~ 
ESCHANGE for £ 1000 fterling. 

Sixty days after fight for at ufance) pay this my firft of 
exchange (fecond and third of the fame tenor and date not 
paid) 10 A B or order, One Thoufand Pounds Sterling, with 
or without further advice from 

Your humble ftrvant, C. D, 

Meflrs.E & F, Merchants, London. 

BILL OF GOODS. 
Mr. A B bought of C D, Bcjen, May 5, 1810. 

g- Cw. 

S2 ells of mode . . . at . . . 40 ets 12 80 

64 yds. ftriped Nankins .... 30 19 20 

28 — ftriped Callico .... 52 14 56 

4 pieces Ruffel 375 15 00 

i bb note payable in 60 dayf, CD. g 61 S*^h 

ACCOUNT RENDERED. ^| 

kr. A B to CD Dr. ^fl 

For 1 barrel of flour 10 

4 lb coSee at 39 cts. 1 58 

9 1bof fugar 15 1 35 

7 gallons of molafles *8 2 9+ 

3 quintals of fifli S50 7 50 

2 lb hyfon tea I " ' 

rtar.fi9. 5 lb chocolate 

Mav 5^ e bufhelii of com 

,-^ ..palem, June 6, 1810. 

t Ret'd payoieni for C 0..'« 




^ToInt.on S5 from Jan. SI, 



do. on2962,19 Feb. 9, to do. 



days, 
o Oft. 12, 256 tl\ 




do.on2590,4« 
do. on 1733,97 

do. on 73,63 

do. on *55,52 

15S,7l 



May 3 1, 
July 2, 
July IS, 
Aug. 25, 
Sept. 30, 



• do. 

to do. 

to do. 

to do. 

to do. 



I3V 
10^ 



Mr. A B ill account current luhh C D. 
g ds. J 1810. 
To 1 bairel floui- tletivereO E 9 .'0 I Aug. 10. Bjr «■ 
- Cishi)cli»preil F S8 5u 1 innmit of n:- 

. 5 IbbiiUtrSrc. ie» 100 E 1 8" j phJre on ebiu ( 
. 3(iu;i>Uls.6sli F 7 iO I Am 

. I barrel Eluur F 5 \ t 

. Order paid to G 25 50 I 
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INVOICE. 
INVOICE of merchmdize on board iHe brig Swall, . 
mafter, fhipped by C D on his own account and lift, J 
the Well Indies, and configned to faid mafior for falct \ 
retarns, viz. 

140 M. of boards and plai>;:, lOg 1401 
20 M. of white-oak hhd ftaves SO ' 
12 M. of red-oak hhd do. l« 1*1 

I30M.offliingles 
B.N0.I10I8. 18hhdsof cod-filli, 17303 lb ♦pt-CC 
B-No.l— 52. 5e.bbls of beef *" ' 

E No. 1—30. 30 bbis of falroon 

F.No-i— 7. 7 calks of rice, neat 39,9* C. ♦prcwtlW 
G.No. 1 &2. 2 bbis. pork 
3 M of hoops 
ISOO pair of lltoes 50 cU 65C 

J'ortftwuth, Sept. 7, laVO. 
*" Errors ex.c«' 




March 15. C D SOhhda. wM4376lb 7 
lb. 5 



17. 



at 23 cts. per 11 
EF, T'bbls.wi. 1493a ■"■ 
GH, 31 bags, 5507 



Charges, ' ■• 

AdvertifiDg, S 1 +6"] 

Storage, 3 50 1 

Cotnmiflion on 4916 g 48 cts ( 

at Siper cent. 122 91 J 



Neat proceeds palTed to his credit. 
Errors excepted, &c. 



BILL OF SALE. 






it I tlie Hid \ B. Tor «iid in conaidention ol' 



7^ 
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_.. . I hand well »nii U'uljr piiid ator befure the ensealing »nd 

deli very of thcMppeaenls, In C D, of tlie BHid Newbiiryport, MerCllunlt 
the recci|«l wbErenf I An b«rcb} acknowledge iind am therewhli ftitly 
And entirely satisfied ind contrMed, linve ^'''^'■ted, bargained, iiiid sold, 
Hnd by these pveacntt da grant, b>rt;i)n >nd *t\l, unto the snid C D, all 
(lie hull or brily of thK good brig bidly, tuRethei' wlib all and sin^ar 
hermatts, tpara, Mil*, rlfnrtnj;. cables, sndiurs, boats and appunen- 
jffleea, nuYT liiiig ai Newiiiinpfirl, wid rceisiereil at the pcK of Mew. 
burj-port, the certlBcatc of wlwse reg'calry ia as followa ; 

IK pursuance of in Act of the Congre«« of the United .Stotei oj 
America, ■entitled, ■' An A(;T eoncffning Uie registering afid reciil 
ingof ■M[>5 orvfMeU,*' A,B tif N«wbiin'p("ri. in tbc Stale uf Mali 
cituselta, McrctiHul, hqvinf; taken ol silhacribed llie iiath rrquircda 
ilie Mtd act, «nd liavtng twiim lli»t~lie ii llie only oHner of tlie tliigB 

reaael called Ihe !>iilly, of Newburyport, whereof IL V U M 

nuBler, and is a eitiurn nf the United Stales, *< be lialli so 
lliat tlie suid abtp or \tsse\ vvus b«ik at Ssliabui^. in Uie aaid it.ite, in 
- ■ imdreil andnlftety-nine.it uW^ a.'me'WiV-s ■it-MJ-i 






;.No. 139, 



rfifd tliiil Ihe said -I.. 




»n(l dm her lengih i« eixlynln* ftet five inche', (■»- i-i-^rfu, i.,-,.,;.-. 
iwo fcf I »ii() one hall'lntli. her Jeptli ciffhl fn-i L>. 
iiic«suT<r« nne Ini<it1r«d and sixty tuns and ffiTi) i 
■ sqiiiie (leri'cit bri^, him no ^lUrif I sni) no f, 
A B liiving *f;reeil lO the dcBti'iplion knd admi-u, .. 
fied, ami siifficieni stcurily Unvinpbtien ifii'cn artot' i"^ '■■■ 
Ur Mid brig liiis been duly rcpilercd it ihe port of Neu i ' 
Gii'fn iinJcf my hand Rnd ae»\ at Uic port of Neu ; 
first d>}' iif Janonry, !n the yAr one thouiund c:: i 
and ten. 

To Iiave and to hold the said i^anted and Ijar^ aineri brig SaHy t*4 
premUis wiih the aiipurignwioes. uiHo the anid C D his hen-a. cweip 
tors, adniLniBiriit.Tf vrisilgu, to his only prriper nse, ben(.fiiMid be- 
hnof forever. And I the said A B do avoii ch myself to Ue tti« tnie ind 
iawfulowner ofttifl said liii^aml 3i>punen«iiceE, vd have In lOyMlffuU 
Dower, Kooi) rifE'l't and Un'tul authodty to dlapOBC of the siLld brtg a* a- 
ibrcBaitl. and her appurtenances in manner as Bl«reMi<l, tmd Fuitti'^- 
nuire, I tit* said A Bda hereby covenant and agreein wan. .: . .' ' 
fold the laid hrl|; and premigea, wilh Ihe kppurtenanm 
U»'ful cUim* and Jcntanda of all persons whntsoeier unto ii 
In vitnesK whereof. I the said A B have tiereDiilii^et my !i.. 
tliii tenth dayof Juntjin the year of ourl^rdonethousaiiii \, 
(Iced and icn- 



Casks Pot Ash. 



BILL OF LADING. 

A.B. "SlllPPEI} Inpood ordorand welt cwnli- 

1 a 53 tinned by A B. in and upbn (he eonA aliip called 

Ihe Iris, whereof S> master for this pr-'iritl «"- 
age C D. and now riding at anchnr in ■!"- i""'"'^ 
I. s. d. nt Newport, and boiindfor Liverpniil, ■ 
—33 13 llnee easftaofpot aih, cuntainiiig Li, 
Primage S eighteen cwl. beiii^ marked and nun. 

"", J 15 7 the margin, and are to be doliver'.'l 

good nrder ard well conditioned, at .. 

£.57 r r port gf LiTerpool (the tianger U ilu 

tett) unto Mr K F m' in hia asslRr,-. 



age. In witnMs whereof, tlie mas'' ' 
the aiiid ship hath tffinned lo thiv; 
JngaU nfUiia tenor and dale, theoi.- 
\nf( Kccampltshed, Ihe ether two Iv 
Dated at tfewiwrt, ti^yflh, IDIO. 
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